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STATEMENTS OF DATA CONFIDENTIALITY CLAIMS

1. No claim of confidentiality under FIFRA section 10(d)(1)(A),(B), or
(©). ~

STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No claim of confidentiality is made for any information contained
in this study on the basis of its falling within the scope of
FIFRA section 10(d)(1)(A), (B), or (C). :

Company: EMD Chemicals, Inc.

Company Agent: Typed Name: Dan Giambattisto
Title: Senior Business Development Manager

A
S i gn ature: Study #onitor or Monitor's Agent

Date: November 8, 2006
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EMD Chemlcals, Inc.
Laboratory Deer Tick Repellent- Efflcacy Study

. Protocol Number: EMD-003

Completion Date: 8 November 2006

Sponsor: EMD Chemicals, Inc.

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Study Compliance for the final report entitled Test of Personal Insect Repellents, Report
EMD-003.2,) for EMD Chermcals Inc., Hawthorne, NY.

This study meets the requirements of U.S. EPA Good Laboratory Practice Regulatlons,
Pesticide Programs (40 CFR 160).

ey
' 8 November 2006

Scott P. Carroll, Ph.D. Date
Study Director and
Director of Efficacy Testing

<g MoV, D306

Study Submitter Date
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Quality Assurance Statement to be inserted here
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QUALITY ASSURANCE STATEMENT

Carroll-Loye Biological Research, GLP study for EMD Chemicals, Inc., Protocol
Number EMD-003.2 (Pump Spray, Deer Tick Repellent Efficacy, Laboratory Study)
Entitled “Test of Personal Insect Repellenis” was inspected during various stages of the
study. The data presented in the final report represent an accurate record of the raw data
and the experimental findings. Records of results of tacility iuspections, study and finai
report audits are kept on file at Sierra Research Laboratories. - The phases of the study
inspected, dates and the findings were reported to management are as follows:

Phase Inspected Date Description
Protocol Review 26 Gctaber 2006 Protocol Review and Comments
In-Life Inspection 28 October 2006 Test Day 0 - Treaiment,
And Audit Application of Test Substances
to Test System - Efficacy
Evaluations
Letter to Management 06 November 2006 Letter Sent to C-LBR
. Management & Study Director
Final Report Audit 08 November 2006 Final Report Audit and QAU

Statement

OB Noemuan 2006

“William A, Donshue, Jr., PD, U
Quality Assnrance Unit

Date



EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 Novembeér 2006

Information Summary

1) Objective

The objective of this sfudy was to test the repellency of the Test Material to deer ticks
(Ixodes scapularis). TleS were laboratory reared, unexposed to pathogenic
microorganisms.

2) Protocol Reference

Carroll-Loye protocol EMD-003, “Test of Personal Insect Repellents’ (Appendix 7;
includes sponsor signature). Protocol EMD-003 and its associated consent form were
approved by the Independent Investigational Review Board Inc. (Appendix 7).

3) Test Material

A topical insect repellent formulation intended for Pump Spray delivery, with
information as follows (Table 1).

Table 1. Test Material information

Article no. Description Active ingredient - Hereinafter
EUS26-15-9N | o
(lot # M17279) Pump Spray IR3535 ‘Test Material’or ‘Pump Spray’

4) Untreated Control
Untreated skin (heremafter ‘Untreated Control )

5) Deviations from the Protocol '
Deviations from the protocol and their consequences are given in Appendix 5.
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Testing Materials and Methods
1) Test Sites and dates

Testing was conducted in the Arthropod Behavior Laboratory at Carroll-Loye
Biological Research on 28-30 October 2006.

2) Environmental Conditions

Temperature, relative humidity and light intensity were recorded at approximately
1-hour intervals during the test. '

3) Human Study Subjects

Twelve human subjects were used in measurements of dosage. Ten human subjects
exposed the test material to ticks for efficacy evaluation. A sample size of ten
subjects was chosen for efficacy testing to give a reasonably large statistical
population size while avoiding exposing too many individuals to the minor but
present risks associated with exposure to biting arthropods. Subjects were 18 years
or more of age, believed themselves to be in good physical condition, had not used
repellents in the week prior to enrolling in the study, were not students or
employees of the Study Director, were not phobic of ticks, refrained from using
alcoholic beverages or smoking during the test, and signed the IRB approved
Informed Consent Form. Females were negative in pregnancy tests conducted the
morning of the day they participated in testing, and stated that they were not
lactating.

4) Ticks

Nymphal deer ticks (Ixodes scapularis) are appropriate study animals because they
are important in vectoring the Lyme Disease pathogen to humans and pets. These
ticks may obtain the spirochete during larval feeding on wildlife, and then readily
pass it to human or pets during the succeeding nymphal stage because their small
size makes them difficult to detect while they are feeding.

This study did not test tick biting, and the risk of disease transmission during its
conduct is judged to be extremely low. Nonetheless, to preclude the possibility of
having infected ticks present in the laboratory, laboratory-reared, disease-free ticks
were used. Nymphal deer ticks were obtained from Dr. Thomas Mather of the
University of Rhode Island Tick Laboratory. They were descended from field
caught adults from Rhode Island. Their identity was verified by the Study Director.
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Ticks were reared at 23.5°C, >97% relative humidity and a 14L:10D light cycle.
These conditions maintained the ticks in a state of host-seeking readiness, so that
their behavior would be comparable to that of ticks that people encounter in the
natural environment. The ticks were reared on quarantined rodents screened to be
pathogen-free for all tick-transmitted pathogens and hantavirus using appropriate
culture, direct detection (PCR), and immunological screening assays.

5) Dosage determination

To determine dosage, we measured arm surface area for individual subjects based

. on the length and a set of four approximately evenly spaced circumferences taken
from each arm. After practicing with the Pump Spray to get a feel for its
application properties, subjects completed a series of three self-applications to each
arm. Before and after each application, a technician weighed the bottle containing
the Pump Spray on a traceably calibrated Sartorius GC 2502 (measurement
increment 0.001 g, 500 g capacity). A mean dosage was calculated for each subject
per unit area of skin surface.

The grand mean of subject means was then used as the dosage rate for the efficacy
testing. Those applications were made volumetrically, based on the limb surface
areas of each subject and the specific gravity of the Pump Spray repellents (ca. 1
g/ml, or very close to water, based on a series of 1 ml measurements made from
each tube of test material, which we weighed on a traceably calibrated Sartorius
HS51 balance (measurement increment 0.0001 g, 30 g capacity).

6) Test Materials and their application

Test Materials were produced in February 2006. They were couriered to Carroll-
Loye Biological Research on 7 April 2006, with Chain-of-Custody documented.
They were then stored-at the Carroll—Loye Offices at in a closed cabinet at room
temperature (20-24°C). -

Individual doses were prepared for each subject on the basis of the surface area of
their forearm skin. The dosmg rate was 0.0006 ml of Test Material per square cm
of skin surface area

Before the Test Material was applied, subjects washed their hands and arms carefully
with a fragrance-free cleanser, rinsed them with 35% ethanol in water, and then dried .
them with clean towels. The Test Material was then applied by Carroll-Loye
Technicians, using a syringe and two fingertips in a surgical glove, to spread the -
materials as evenly as possible.
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" EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

When a subject tested more than one repellent formulation in sequence (i.e., on
different days), a different limb was treated in the subsequent test. Treatment
allocation and dosing is glven in Appendix 3. Four females and six males tested the
Pump Spray repellent.

) Exposure to ticks

Ticks were housed in plastic vials with a moist paper substrate. Vials with ticks had
their lids removed and were placed in small trays from which ticks could not escape.
Subjects had practiced procuring unused ticks from the vials/trays with a small
artist’s paintbrush in advance of the test. :

Exposures began 15 minutes after the application of the Test Material. In each
exposure period ticks were first tested on the untreated arm to determine if they
were sufficiently active in questing. To assist subjects in positioning ticks and in
determining how far ticks walked, after application of the Test Material, each subject
was marked on the skin with three black dots with a Sharpie® marker. On each arm,
one dot was placed at the wrist (i.e., at the margin of the treated area), a second dot
was placed 3 cm into the treated area in a line toward the elbow, and a third was
placed in the opposite direction, 3 cm onto the palm.

Subjects worked in groups of 3-4, initiating exposures together. To initiate an
exposure, a subject used a paintbrush to lift a tick onto the palm dot of the untreated
arm. To be included in the test, each tick needed to be active in locomotion and to
travel at least as far as the proximal dot within 3 min of placement. Ticks usually
began walking shortly after they were placed, and when necessary, the brush was
then used very gently to guide, but not push or force, them in the direction of the
elbow. They were allowed to remain on the hand or arm for three minutes after
moving in the direction of the elbow. Ticks meeting that criterion (all did) were
scored as ‘crossing on the untreated arm. They were immediately tested on the
treated arm in like manner. Ticks that walked away from the treated area, after -
- having approached it, were occasionally repositioned with the brush near the
treatment a second or third time within an exposure period. Ticks that crossed into
the matenal for a distance of at least 3 cm towards the elbow were scored as
‘crossing’ the treated arm.

Subjects were monitored at all times and were also instructed to ask for assistance
from the Study Director or a technician when they were uncertain about scoring
any individual ticks, and these crossings or repellencies were confirmed by

~ laboratory personnel. Subjects used a large, highly visible wall clock to measure
time. Each tick was exposed once to the Test Material. Discarded ticks were placed
-in vials in trays labeled ‘Used’ and periodically removed from the lab test area by
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

- Completion Date: 8 November 2006

technicians. Brushes were periodically replaced with new or cleaned ones. Brushes
were cleaned in 50% ethanol and air-dried before re-use.

A stopping rule for exposures was invoked when a subject experienced a crossing in
each of two consecutive exposure periods (product breakdown). Subjects were
withdrawn from further exposure in those cases where such an event occurred.

8) Data recording

The crossing of the proximal dot by a tick within three minutes of its placement on
the treated limb was defined as a repellent failure. Ticks that did not cross were
scored as repelled. Technical personnel monitored the results of each exposure in
each subject group. Because most observations were unequivocal repulsions in
which ticks sharply altered their direction of locomotion upon approaching within a
few cm or mm of the Test Material, there was little ambiguity regarding scoring in
almost all cases. The verified scores were then recorded by the subjects themselves,
- every 15 minutes, after each three-minute exposure. Data from first exposures were
recorded as taking place at 15 minutes after application.

9) Data Analyses

Descriptive statistics were generated with the software ‘SAS JMP’ Version 5.0.1.2
(SAS Institute, Cary NC).

We calculated Complete Protection Time (CPT) as the interval between application
and the First Confirmed Crossing. The First Confirmed Crossing was defined as the
first crossing followed by another crossing within one-half hour, i.e., in either of the
subsequent two exposure periods. This measure is analogous to that of First
Confirmed Bite, which is commonly used in measures of repellency to biting insects.
Complete Protection Time measured in this way gives a single time value for each
subject. Mean CPT was calculated across all 10 subjects, and is presented with
standard deviation and 95% confidence interval information as well.
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EMD Chemicals, Inc. .

Laboratory Deer Tick Repellent Efflcacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Test Results

Dosimetry

Estimates from dosimeters indicated that individuals varied substantially in the
amount of Pump Spray that they applied. Some were consistent across limbs, but
others were not. The mean dosing rate was 0.00059 grams per cm?, or about
0.0006 ml per cm?, based on the specific grav1ty of the Test Material being nearly
identical to that of water.

- Environmental Conditions

‘Laboratory temperature ranged from 19-26 °C, relative humidity from 31- 52%, and
ambient light from 80-517 lux. Environmental data are given in Appendix 4.

Crossing Rate on Untreated Arms

All ticks chosen by subjects were active in locomotion and met the questing
criterion by traveling at least 6 cm toward the elbow on the untreated arm in 3
minutes. '

Influence of Test Material on Probability of Crossing

Ticks were strongly affected by the Test Material, crossing in only a minority of
cases (Table 2). The raw data are given in Appendix 1. Ticks repelled by the Test
Material changed their trajectory upon approach, either reversing direction, or
sometimes circumambulating the wrist near the materials. Ticks scored as crossing
often remained in the treated area after crossing, failing to traverse to the elbow, and
instead ultimately reversing course or falling from the arm onto the lab bench.

Table 2 shows, for each of the 10 subjects, the time between application and their -
withdrawal from the test. Half of the subjects withdrew before receiving a
confirming crossing. All of those voluntary withdrawals were due to the protracted
nature of the test, leading to a need in subjects to rest or to turn to other obligations.
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Table 2. Hours until first confirmed croSsing (Complete Protection Time) (in’
descending order), cause of withdrawal and number of crossings, by subject.

Subject no. CPT! A FCC*? Total Crossings’
46 , 15.00 No 1
49 15.00 No 1
51 14.50 No 2
44 13.00 No 1
14 13.00 No 0
19 1300 No 2
32 11.50 No 3
31 _ 11.25 _ No 0
45 8.25 No 1
40 6.50 Yes 4

' Complete Protection Time, the time until the First Confirmed CrosSing, or if none occurred, until
15 minutes after the conclusion of data collection, which would otherwise have been the earliest
posmble time for a confirming crossing.

2 This column answers whether there occurred a First Confirmed Crossing, defined as the first
crossing followed by another within 30 minutes (i.e., in one of the subsequent two exposure
penods)

Includmg the confirming crossmg of it occurred.

Complete Protection Times ranged from 6.5 to 15 hours (Table 2). Mean CPT
(+SD) was 12.1 + 2.8 hours, with a 95% confidence interval of 10.1 - 14.1 hours.
Subjects experienced from O - 4 crossings (mean + SD, 1.5 + 1.3). Only one of the
10 subjects received a confirming crossing before withdrawing (Table 2); the others

~ departed due to the prolonged duration of data collection without stopping. The

preponderance of subject withdrawals before failure indicates that the true test mean
CPT was significantly longer than we were able to estimate.
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Conclusions

Test Material EUS26-15-9N, a 20% IR3535 Pump Spray, provided substantial and
prolonged protection against questing deer ticks in the experimental setting. The
average Complete Protection Time (CPT) was over 12 hours, an exceptionally long
mean for a tick repellent. The 95% confidence interval ranged from over 10 to
over 14 hours. All ticks crossed on untreated arms, indicating that they were active
and suitably challenging for the efficacy trial.

The average subject experienced 1.5 crossings over a mean exposure period of
slightly over 12 hours. The most well protected subjects experienced single crossings
in 15 hours or no crossings in 13 hours, while one more poorly protected subject
experienced four crossings in 6.5 hours.

~ In summary, the present data set indicates that EMD Chemicals, Inc. Pump Spray

repellent WV29-01-9N gives an average of approximately 12 of Complete
Protection against deer ticks.
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EMD Chemicals, Inc. .
Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003 ‘
Completion Date: 8 November 2006

Appendix 1. Raw data showing repellency of EMD Chemicals, Inc. EUS26-15-9N
insect repellent Pump Spray. 0= repulsion, 1 = crossing.

- EMD-003.2 Pump Spray Study _ Page 13 of 85



58 )0 p| abeg Apnig Aeids dwng 2'£00-AN3

] oc[r[ofoJofjo[o]Jo[o]JoJoJofJoJoJojJo]|oO ov
o|lojojolo]Jo|ojojo|o]o|lo|lolo]ofo]oO 61
olo]of[ofo|o|ojoJofolo|o|T|olojo]of{ololo[T|0]O P1
ojo|[T]ofofloJo[o]o]oJo|o]o|lo|o|o|o|o[o|o[o|ofo|0O]O 1S
ololo[ololojololololT|oflololololololo{olololololo 6V
ololo[T[o|o]ofo[o]olo]o]oO 9%

ofojojololofojojofolo 43

1€

o{ojojojojojojo]o]o[o]lojo|o]o]o]oO St

v

65|85 25|95 |ss|vSs|es|es|1s [0S [ev |8y (v [ov [sv [¥¥ [ev [ev [1¥ |OF |6€ |8 |22 [9¢€ |S¢ ov
ofojoftlojojofJo[ofjoJofo[o[ojofoJo[ojlofofofolo]lolojolofolojofolofofo] 61
ojlojofo|o]Jo|{ojoflo|]ojo|[ofojo]ofojo]lo[ojo]loflofo[o|lo]olololofololofolo}| +T
ojojojojojojojofofoJojofjojofojo|ojojolo]lo|lo|o|lo|ofolojojojo[olo|olo| TS
ojlofo|ojojo|ofojolofojojo|lo[o|[ojo|ofJo|ofo|o|jo|o|o|o|oflo|olololololo| 6F
ojojojojofojoJoJoJoJoJoJo[oJo]oJo]o[ofo|o]o|o]o|o|olo|o|ofo|ofjofo[O] o¢F
ojojojo|ojT|o[of[o[o]o[o]lo|lofolojololT|ololololololololololololofofol z€
ojojojojo]Jojo|ofo|ofjo]o|[o|lo[olo]ofo]ojo|o|jo|lojo|o]|olojo]lofo]olololo] T¢
olojo{ojol{olof{ofof{olof{olof{olofolT|lololojololo{oflololojojofjojojofo| sS¥
ojlo|ojojlojJojo|[ofolo]jojo]olo|olofo]lojolo|T|o|olo|lo[ojololo]jo[ofolofol ¥+
1jt|lojojojojojojofo|olojolofTjo]ojojo|olT{o]olojof|ojo} ov
velee|ee|Lec|oc]|ez |8z |2z |9z |se|vz|ez|zz]iz|oz]eL[sL]zL|oLisL|vi|er[zi]rL]oL]e|8|2z|o|s|¥|c|c[} [300lang




EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Appendix 2. Completed Data Capture Forms (subject names have been
obscured) '
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Study EMD-003 TEST OF REPELLENCY TOTICKS | o
Test Day: 1 27 Oct. 206 Subject Name: o #
Treated Arm | 71|
Treatment: t;cffj/m’
DATA: R = Repelled,
C= Crgssed treated area more than 3 cm 1 ' : |
RorC? RorC? RorC?
TRIALU TIME |Untreated|Treated | TRIAL] TIME |Untreated|Treated |TRIAL| TIME |Untreated |Treated
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TICKS ON ARMS 2006 .xls

Study EMD-003 TEST OF REPELLENCY TO TICKS

Test Déy: 20 0T 200 TSupLect Name: - H#/G

Treated Armi R/ & 45

Treatment: Pump SPRAY

DATA: R = Repelled, '

C = Crossed treated area more than 3 cm _ ! I
RorC? RorC? RorC?

TRIAL TIME |Untreated|Vreated |TRIAL TIME |Untreated|Treated | TRIAL| TIME |Untreated |Treated
1 ow0] C R 18|25 | ¢ R 35| &30 | ¢ R
2| 10:15 | . C R | 19230 ¢ | R 36| 6%5| ¢ R
3| 030 € R | 2002175 | ¢ R | 3717 ¢ | R
ARCE e R | 211300 < R 38768 p | R
5| 00| ¢ ? 22/ 315 | Q R 39| 7230| ¢ I8
gl huis| C R 23 330 | ¢ @ | a0 745 ¢ &
7 11:30 ] ¢ t 24| 345 C 2 4i| woo| C rR
g '"'¥s ¢ ' 25|40 | ¢ R 42| 5| ¢ Q
ol/2:00{ C R 26|45 o U | 43 130 c R
10//2s| ¢ R 27| 4:30| C fl 44| ¥4 ¢ | R
@30 o | g | sl #ies] ¢ | R | 45| T o | R
121245 C R 29| 5:00 C R 46 qus e RS
Blrw| C | @ | 385 © | R | a7] 9:30| ¢ R
14/ 715 | C R 31| £:30 Q C 48] 1S C 11
15/ /30| C R | 321545 ¢ | R | 49| 10i00| ¢ R
16| 1°%s| © R 33| 6:00| C R sol 1o0s| C ¢
17200 ¢ 0 34| 0S| C R | s1]7/0°% ¢ R
| A

OBSERVER SIGNATURE: WI \}\/M
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A
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TICKS ON ARMS 2006.xls

Study EMD-003 TEST OF REPELLENCY TO TICKS ! o
Test Day: 1 27 oc# 2o0C Subject Name: . &3]
Treated Armg F194 #
Treatment: Forvp Spray
DATA: R = Repelled, |
C = Crossed treated area more than 3 cm i I
RorC? RorC? RorC?
TRIAL TIME |Untreated|Treated | TRIAL| TIME _|Untreated |Treated | TRIAL| TIME |Untreated |Treated |
1490 | < | K 18| 37 | & | L | 35 7% | < £
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OBSERVER SIGNATURE: ]
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TICKS ON ARMS 2006.xls

Study EMD-003 . TEST OF REPELLENCY TO TICKS : |
~ |TestDay: R o 2d0¢f .A _|Subject Name: 72|
| Treated Arm: | £¢ i e
Treatment: fymo Sprsy |
DATA: R = Repelled,
C = Crossed treated area more than 3 cm I |
. Ror(C? RorC? : RorC?
TRIAL TIME |Untreated|Treated | TRIAL TIME |Untreated|Treated | TRIAL| TIME |Untreated |Treated
1930 ¢ | R 18/45 | C_ | R | 35 600 € |R
2gvs | ¢ (R | wellioo | € [R | 36le /5] C |R
slpee| C 1R 20:05 | £ |R 376,30 | C R
s | C | R 21,0:80 R 3glf 45 | C R
soze | C | R | 228451 ¢  |R 0|//00 | C | R
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o | C 1R | 263451 C R | aslgoolCc R
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woe | ¢ | R 28llt/5 | C 4 4s|9.301 C IR
w2Wys | € R 20030 | € | C | 6045 C K
gl € 1R ol | € IR 7700 1 C R
141,45 | C R 515:00 | € R 48 |
5000 C R 1 slgr(5l € (R | a
65 [ 6 ¢ | 335:30| & (K 50
1711230 | € R g 45 € R 51
45 a/gr/%’ ‘
OBSERVER SIGNATURE: _fuatle S f, L
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TICKS ON ARMS 2006.xls

Study EMD-003 TEST OF REPELLENCY TO TICKS ‘
Test Day: 29 0ct. 200 Subject Name: # Y0
Treated Arm: | Lef /£ ’
Treatment: Powyp SpC 2y
DATA: R = Repelled,
C = Crossed treated area more than 3 cm 1 I
. RorC? Ror C? RorC?
TRIAL TIME |Untreated Treated |[TRIAL] TIME |Untreated|Treated |TRIAL| TIME |Untreated |Treated
11045 | ¢ R 18/10-00| ¢ R 35/ 1®1D
21000 C R IS | ¢ R 36| 1B°30
3015 ¢ R 2030| ¢, | R | 37[10M
41030 C R 2111485 o R 38| 19°00
s510. 45| C R 22/ 1900 R 39(19°1\5
6100 | K 2395 . R 40[19°30
7015 C. C 24|13 ¢ |R 41\9'45
8i30| ¢ IR | 25/ ¢ R | 42/80°00
olldS| ~ |’ | 26000 ¢ | | 43205
10120 ¢ R 27|'0NS | C. 44|00
ne S| ¢ | 28|10’ 30 452015
12030 ¢ |R | 29 [EXS) 46|33 00
131245 C 30|V 1°00 47|V 15
14]13"00 C. | R LN =) 48/2!1'D
1539 o R 3211220 49
16|13 ¢ R 33|1TTHS 50
17\3H5 ¢ R | 341800 51
OBSERVER SIGNATURE: T |84 /A,,b_.___
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TICKS ON ARMS 2006.xls

Study EMD-003 €2, TEST OF REPELLENCY TO TICKS

Test Day: =20 wjv j?o':f:» \ : JSubject Name:
Treated Arm: Lot j B T T pe——
Treatment: Peep jﬁm, '
DATA: R =-Repelled,
.C = Crossed treated area more than 3 cm | |
RorC? _ Ror C?7 RorC?
TRIAL TIME |Untreated|Treated | TRIALl TIME |Untreated|Treated |TRIAL| TIME |Untreated |Treated
1095 | € | & | 18l f% | ¢ R 351545 © IR
22:30| C. R 19l/-45] € R 36/(0:00 | C.
3[7: 15 C | K 20|.2:00 C K 37|15 o | R
alfo:0o0 | C K 2112:15 C 'S 38l : 30 c | R
sloS | C LR 1 2223 | o R | 39645 » |
6/odo | C | K | 2312:45| C | R, aofToo| C R
7o 45 ¢ K 24200 | C #1115 C |
8():00 | C R | 251345 | ¢ R | 42|13 C |[R
ol/51 © | K | 26330 | ¢ Rl sa45 | < [R_
10)//:3p| C R | 27 245 | ¢ ( 44| 0O Qo | Ko
ulpfsl o | & | 4o | & IR | a5 ¢ |
12l/2200 | C B | 29/4:/5 C K | 46330 O Q.
13245 C £, 30 4: 20 C R 47|345| C _
14/2:%| ¢ | C| 314:495 | ¢ | R | 48]F00| C |R
1sy2:46]  C | R_ | 32500 CIR | 4715 | ¢ |k
16|/00 C 18 1335145 < K 50930 ¢ |R_
s | o | R sasde | o K| 51945 ¢ (¢

OBSERVER SIGNATURE: /ge :
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TICKS ON ARMS

2006.xis

Study EMD-003 TEST OF REPELLENCY TO TICKS|
[ Test Day: 29 0 chober|2006 J Subject Name:
Treated Amn: | Le F# I T
Treatment: Pum{; éﬁf«‘lj
DATA: R = Repelled, |
C = Crossed treated area more than 3 cm [ I
R or C? Ror C7 Ror C?
_ |TRIAL TIME |Untreated Treated TRIAI TIME |Untreated | Treated | TRIAL| TIME |Untreated Treated
11ois | ¢ B 18/2:3D C R 35
2llo'®| ¢ £ 19/ 38| . | R 36
30ds| ¢ R 203 | C & 37
4/ ¢ | R 21188 | ¢ e 38
5| 118 ¢ R 22120 | C R 39
6[11:30 | € R 23| 345 | ¢ R 40
7/ {45 ¢ R | 24 ”"Z,W ¢ | R 41
glizoo| C | B 25|t1s | C | R 42
e R 26|30 | ¢ | R | a3
10/{z2] ¢ | R 27l | € R 4
nlds| ¢ g | 2s/Sto° | £ R 45
12120 | R | 29|88 < R 46
13/} :18 C R 30| §:3 C %4 47
1410 | C | B 31| | C R 48
150148 | ¢ R | 321L0 | C R 49
16/2.00 | C R 33wy _| C R 50
171245 | C < 34|30 51
3 En
OBSERVER SIGNATURE: | _bunte SpAA—
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TICKS ON ARMS 2006.xls -

EMD-003.2 Pump Spray Study

Study EMD-003 TEST OF REPELLENCY TO TICKS o
Test Day: 29 0¢7/. 200( Subject Name: 46
Treated Am: | Lef# -
Treatment: /Ao 2.} S, ray
DATA: R = Repelled,
C = Crossed treated area more than 3 cm I I
RorC? RorC? RorC?
TRIAL TIME |Untreated Treated | TRIALl TIME |Untreated |Treated |TRIAL| TIME |Untreated |Treated
9o | < LR | slpgs| < A 35| lgoo | C | R
2QY5 | < R | 1w | A | 3lus & | R
3ljo00 | C L | 20ty | C R 37) (330 | < R
4i0\S | ¢ R | 21930 | C | 38y | & g
511020 | _ < L_| 22|45 | C R 39| 4w | C R
6/ 1045 C | R | 23/45 | C R 40| (15 | €& R
7l ool €. | R | 244515 | < R | a1kl < R
gl | < | £ 250536 | C | R | 4lvis| € | R
ol iz < | R | 26595 < A a3l weo| € |
10| {j45] C R 2711 4¢0 | & | R 44| zo(s | R
N2 | C | R | e8luy | | R 45| w3 | < R
1200215 C | R | 290 fese | € | R | 4a6l2is| C R
13//23 | £ L 30| e | < R 47| 2100 | € |R.
14245 | C A | 31t | L R 48| 2(/5~ | C £
151200 | & | LR | 32| 1515 | C R 495,30 | C &
6B | < | L | 33w | & R | 5ol y45 | C R
171330 | < | 2 34| 1795 | C Ao 51 200 | ¢ R
) 25 le LR
OBSERVER SIGNATURE: 2T —
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TICKS ON ARMS 2006 .xis
Study EMD-003 TEST OF REPELLENCY TO TICKS : ! ]
Test Day: 24 /0c j;/oc‘ ____|Subject Name: Y
Treated Arm: | {o £ , o
Treatment: /... v 5;,&/@/)/
DATA: R = Repelled,
C = Crossed treated area more than 3 cm [-- |
RorC? Ror C? RorC?

TRIAL TIME |Untreated|Treated [TRIAL| TIME |Untreated Treated |TRIAL{ TIME 'Untreated Treated |

5212215 <& A | 69 86

53|2230| < R_| 70 87

54| 2495 C L | n 88

55|23002 C R | 72 89

s6| 2315 C R | 73 90

5712330 C R_| 74 91

58|23 C R 75 92

'l sl Shmel—e R— 76 93
| ] e0|2Yes | < | R 77 ‘ 94

61 ] | 78 95

62 ' 79 96

63 80 97

64| 81 98

65 ' 82 , 99

66 | 83| . 100

67 84| 101

68 85 , 102 L
OBSERVER SIGNATURE: ;«k}w————-
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TICKS ON ARMS 2006.xls

OBSERVER SIGNATURE:

Study EMD-003 TEST OF REPELLENCY TO TICKS 1 ]

Test Day: 24 o chber 2006 Subject Name:

Treated Am: | Lef# I R

Treatment:fuwv/; 5/)f‘«g

DATA: R = Repelled, ! A

C = Crossed treated area more than 3 cm I :
: 1
Ror C? Ror C? RorC?

TRIAL TIME_|Untreated|Treated | TRIALl TIME _|Untreated|Treated | TRIAL| TIME |Untreated | Treated
Ure | C | & | 18lps | C | B | 35 gice| C | A
2|uy | C A 19)iMwe | .| B | 36ligug | A
3o € | R | 20liquy | C | R | 37l@rso & | R
aong| C | By | arlide] C | A | ssleds | C |
sli0] © | & | eziiwme] C ) R | 390 & |
6/0i4s ) [ | e3figeo] C | B aopquy| O | A
7lWoo | C B | g | C |& | sifmse] C | H
sl | (. | & | eshaizg | O B | 42liwg| O [V
oo | & 26 14«,15/ C, a3|2hc0| C A
1048 | C & 27lie00 | C Al e | C N
Mpeo | C | B 28lieng| & | R | 452030 ¢ | R
12long | C P29t C | R | 4s[20m5] C | B
13]j1:30 C, ) solte™y | C B 47| 2vee| © %)
apnwg | C | A | osilgoo| C | R | aslangs) ¢ | B
15| (f,00 | C A | s2itg | C | R | asluwe | U | A
el | C, | A | 331#%| C | B | so2nug| < | R

70550l ¢ | @ | salthuy] ¢ R | sz C | ¥

V/(#«L._.
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TICKS ON

752

ARMS 2006 xls
Study EMD-003 TEST OF REPELLENCY TO TICKS | |
Test Day: 2.9 Octdec I00, Subject Name:

| Treated Arm: | Le ¥Y | -
Treatment: Puwyp Sy Gy
DATA: R = Repelled, |

C = Crossed treated area more thén 3em | |
RorC? RorC? RorC?

TRIAL TIME |Untreated|Treated |TRIAL TIME _|Untreated |Treated |TRIAL| TIME |Untreated Treated

s2lezg | C | BN | 69 86 |

53(2230| C | VA | 70 87

sel2vg| O ) 71 88

551y C |\ | 72 89

s6| 22 | C A | 73 90

57| 2530 C C 74 91
58| Bug| C | & | 75 92

so 2% C | & | 76 93

60 77 94

61 78 95

62 79 96

63 80 97

64 81 98

65 82 99

66 83 100

67 84 101
68 85 102

OBSERVER SIGNATURE: £~ Z%Af“
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TICKS ON ARMS 2006.xls ?3

Study EMD-003 £,  TEST OF REPELLENCY TO TICKS |
Test Day: 30 e'u.\zfgzlv Subject Name: a5
Treated Arm: | Le¥+ ' ' R
| Treatment: Fo i~ jlp rn
DATA: R = Repelled, ’
C = Crossed treated area more than 3 cm 1 |
RorC? RorC? ‘ RorC?
| TRIAL_TIME_|Untreated|Treated [TRIAL| TIME _|Untreated |Treated |TRIAL| TIME |Untreated |Tréated
oo ] | RO | qgliung] ¢ | & | 35)15:%0] < | R
2ltoris | C (= 1914230 | < . 36 sl © | R
3/ 10730 c LN 20/l ¢ IR 37|\ Q‘;ﬁ'&‘c, C
4liomy C @J‘:’e’%t 21 ISOU < K 38 \."\\7 (U N
s C 1S | 22y ] & R | 39V | C (L
el{ILIS | C A | 231830] & MUy | |
7ihya | C o | 245 My ¢ | £ | a190%% C |
gltvs| © | R | 2slloiod e |Rr | 4220 ¢ g
9l(Liov]| € R._| 2e/lpils| ¢ A | 43)2%| ¢ |
o\tas | C N erlib: | | A 44|00 | o | &
1139 ¢ 28t | & | R | asQIT . | C
2T ¢ R | 200*:c0| C | (& 6215 o | &
13| 1Bo0| ¢ 2 3004118 c (. 47| 243 ¢ R
14135 | ¢ R_| 3\xd| ¢ |A 48|27 1% o R
15|1330 ] C (-1 R R s P B LS n C [
qe|Vowms] © | K| s3figled) ¢ | & | sol2aY | ¢ |-
17| € | 33N e | A s10%° | ¢ | g
OBSERVER SIGNATURE: , e KO
g —— v
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TICKS ON ARMS 2006.xlIs

Study EMD-003 . TEST OF REPELLENCY TO TICKS; _
Test Day: 30 ot 280K Subject Name: s
Treated Am: | lef4 - ’ S |
Treatment: ?uﬂ(p ;'prM,\ 1
DATA: R = Repelled, - :
C = Crossed treated area more than 3 cm | l
RorC? | R or C? | Ror C7

TRIAL TIME |Untreated|Treated |TRIAL| TIME |Untreated Treated | TRIAL| TIME |Untreated |Treated

s2iuy | © B~ | 69 ‘ 86

532.3:00| C R. | 70 | | 87

54| 2508 ¢ @> 71 88

550520 R~ | 72 89

56|23 C | R~ | 73 90

s710:o0 C R | 74 91

58 - 75 , 92

59| : 76T _ 93

60 77 94

61 78 ‘ 95

62 ‘ 79 96

63 80 97
64 1 81 98

65 || 8 99

66 ' 83 100

67 7 84| ' 101

68 85 102
OBSERVER SIGNATURE: A7) 2
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EMD Chemicals, Inc.

Mosquito Repellent Efficacy Study
Protocol Number: EMD-003
Completion- Date: 8 November 2006

Appendix 3. Treatment allocation and dosing

Subject| Lower arm | Dosage
| # surface | = (ml)
area cm

14 569 0.34
19 410 0.25
31 551 0.33
32 616 0.37
40 458 0.27
44 388 0.23
45 387 0.23
46 . 617 0.37
49 569 0.34
51 549 0.33
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003 '
Completion Date: 8 November 2006

Appendix 4. Environmental Record
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Carroll-Loye Biological Research

711 Oak Avenue Davis, California 95616 Tel (530)297-6080  Facsimile x608l

LABORATORY ENVIRONMENTAL CONDITIONS

Exact Locale: CLBR

 Study: EMD-003 T Observer: Seei7 P.Carvol/

Test Day: 28 oct. zooc Observer signature%oh/u

Time , Temp°c Humidity Lux

ogpp 9 '-{c) 116

04 ov 2% 27 |13

1000 97 39 313

[120 23 | 38 | T I
200 | 24 3z ¢ 445

1230 »5 28 244 1
1330 | 26 3 415 ‘
mze | 25 K<Y, 26¢

530 | 25 32 325

/",50 'i 25 32 273
(7130 | a6 32 | (40
1830 23 | zq | 111

(930 | 24 | 39 |22

2030 | 24 3y /3¢
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Carroll-Loye Biological Research

711 Oak Avenue Davis, California 95616 - Tel (530) 297-6080 Facsimile x6081

LABORATORY ENVIRONMENTAL CONDITIONS
J— Exact Locale: CLBR

Study: EMD-003 - Observer: 5,/ Jobherso.n
Test Day: 29 ockbe 200G Observer signature: ¢« 4 P
Time | Temp°C Humidity Lux

9:00 2/ Yo 399

/0,00 22 q42 q10

Y 22 33 §/7

/2i00 23 38 995

1200 23 2y 47 &<
{1400 | 24 | 33 | Hox %<

15260 25 12 315 |

/6.00 75 1 3% 257

17:00 2 3¢ /ST

I¢:00 | 25 | 3¢ (39

14900 | 5 2{ 137

20:00 2s 3s /76

2/ vo| 2V 35" | 76

22 00| 23 3¢ | 74

23°00| 23 | 3¢ 174

24700 772 3/ )7
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Carroll-Loye Biological Research

711 Oak Avenue Davis, California 95616 Tel (530) 297-6080 Facsimile x6081

LABORATORY ENVIRONMENTAL CONDITIONS
Exact Locale: CLBR

Tesibay: 30 bchicr 2i  Obeerersiopmtiner 1
est Day: chber 20 se et wrepe
Time - Temp°C Humidity Lux
7,' 00 20 UYs 3%¢
¢ v r X o5 “Lly
1 400 < Hy %-’JM S~ @Z) 20001 0
[2:00 1z 93 437 '
/370D 2% 7o 419
11400 23 | 4 3v2
[§: 00 7S Y1 9T
ool zs | 4 | 70
I7:00 | 11 44 | 093
1§20 Z1 52 | o054
19: 00 24 9) 0¥y
AV p;y | 2y | 37 OF0
21:00 | 23 | 39 072
l2zi00 | 23 | 37 | o072
23:00 | 23 | Yo o 84

2400 22 39 o087
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EMD Chemicals, Inc. -

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Appendix S. Deviations from the protocol and their consequences

1. In data recording, entry errors were not properly handled in all cases.

Collecting large quantztzes of data with numerous sujects in a compact space
made it most efficient to have subjects record their own data in coordination with
a verifying technician. All subjects were experienced in paperwork, and data
entry protocols were reviewed with subjects in advance of data collection.
However, few if any of them had GLP training. There is no obvious ambiguity

in those records, so the quality of the data set isnot compromised by those errors.

2. During dosimetry, the stipulated number of practice applications proved excessive,
and so was reduced from three to one for most subjects. While more applications
might have been appropriate for subjects unfamiliar with applying Pump Spray
products to their own skin, all subjects regarded a single practice application as more
than sufficient.

Subject exposure to the Test Materzal was reduced, and the qualtty of the data set
is not seriously affected.

3. The dosimetry data capture forms were modified from those appended in the -
protocol

The efficiency and accuracy of data collection were improved.

4. The laboratory temperature rose to 26°C in two periods of short duration, which
was 1°C above the upper limit specified in the protocol. The population of ticks used
appeared resilient to that temperature and questing behavior was not affected.

The quality of the data set is not seriously affected.
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EMD Chemicals, Inc.

© Laboratory Deer Tick Repelient Efficacy Study
Protocol Number: EMD.03

Completion Date: . 8 November 2006

Submitted By: é - %

. ber 6 6
Study Director Date
Acknowledged ;/ ﬂmwﬁ(*r_)m&@% 08 _Nav 2006
Quality Assurance Representative ~ Date

i ,
Acknowledgeds, %” A

1 Swudy &foritor or Monitor's Agent

Date: No_vcmber 8, 2006

e
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Appendix 6. Physical plan of Carroll-Loye Biological Research Laboratory

N
Fian of Carroll-Loye Bislogical Research Laboratory
711 Oak Avene, Davis California T
Warkbesch w/ ’
miceobalances, Work sarfsce,
Kiewave FHerage

Lab tewch w2 wating Fu 6

; gerases
freezer

|

Labbemch of sewiog foe 8 subjecs

Week swfie
Stozage

7

Tntedor dmusions: 185 EW, WW'NS

Tacked srorape Srovage

Vervion 2, Jaae 2005
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
Protocol Number: EMD-003

Completion Date: 8 November 2006

Appendix 7. Study Protocol EMD-003
IRB Protocol Approval Documentation
Informed Consent Form
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Carroll-Loye Biological Research

711 Oak Avenue Davis, California 95616 Tel (530)297-6080 http://www.carroll-loye.com/

8 September 2006 Study EMD-003 Page 1 of 51

COVER PAGE

EFFICACY TEST PROTOCOL EMD-003
©2006 by Scott Prentice Carroll

TEST OF PERSONAL INSECT REPELLENTS

EFFICACY TEST PROTOCOL
©2006 by Scott Prentice Carroll
TABLE OF CONTENTS
Protocol 2
Protocol Approval Signatures - 37
Appendices: Test Material Formulations, Data Capture Forms 38
Sample data recording forms 40
Informed Consent documentation 44

California Experimental Subject’s Bill of Rights

1TITLE: TEST OF PERSONAL INSECT REPELLENTS

2 PROTOCOL NUMBER:
EMD-003

3 SPONSOR:
EMD Chemicals, Inc.
3.1 Address:

7 Skyline Drive, Rona—Cosmetic Business Umt
Hawthorne, NY 10532 USA

4 PROTOCOL OBJECTIVE:

4.1 Type of Protocol:

This protocol will indicate the specific methods to be used and direct
the conduct of the Study EMD-003. The study will be conducted in

EMD-003.2 Pump Spray Study Page 38 of85 -




8 September 2006 Study EMD-003 Page 2 of 51

the laboratory at the leftérhead addréss with deer ticks. This protocol
was developed by Dr. Scott Carroll, Dll‘CCtOI‘ of Carroll-Loye .
Biological Research.

5 STUDY OBJECTIVE, RATIONALE AND STANDARDS:

5.1

5.2

Objective of Research

‘To test the repellent characteristics of the test materials against Ixodes

scapularis ticks. The design measures the barrier efficacy of the test -
formulation; biting is not assessed nor does it occur. Because this study
tests repellents against a well-known disease vector (the deer tick,
Ixodes scapularis, vector of the Lyme Disease pathogen), efficacy will
be measured principally as Complete Protection Time. Complete
Protection Time, or CPT, is defined herein as the time between
application of Test Material and the First Confirmed Crossing (FCC).
The FCC occurs when a questing tick placed adjacent to treated arm
skin walks more than 3 cm into the treated area toward the elbow. A
crossing will not be designated as an FCC unless it is followed by
another crossing within 30 minutes. The work conducted pursuant to
this protocol will be initiated by determining the amount of each of the
repellents that subjects typically apply. Dosimetry will consist of a
behavioral assay utilizing passive dosimetry.

Rationale and Main Endpoint:

This study will test the efficacy of new formulations of IR3535, created

" by the developer of IR3535, which are intended to increase cosmetic

quality for better user acceptance. US/EPA requires new repellent
formulations to be registered, and some registrants must present efficacy
data as part of the registration review. The rationale for this study is to
provide that efficacy data, which has not been previously collected.
Compared to the insect repellent ‘DEET’ (N,N-diethyl-m-toluamide),
there.are few data examining the efficacy of IR3535 in different
formulations. In addition, IR3535 has not been widely studied in the
United States at end-product concentrations as high as those to be tested
here. Yet the excellent safety profile of IR3535 indicates that it is suitable
for testing at higher concentrations than have typically been studied.

Stability' of the end-products will be tested in a different study.

The main endpoint of this study will be the conclusion of a tick
repellent efficacy study, conducted in the laboratory, of three IR3535-
based topical repellent formulations, with the data set suitable for
submission to US EPA for insect repellent registration purposes. The
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8 September 2006 Study EMD-003 Page 3 of 51

efficacy stlidy will consist of a single laboratory trial, with 10 treated
subjects testing each formulation, and serving as thelr own untreated

- controls.

Initial dosage determination (‘dosimetry’) will be conducted with a set
of 12 subjects, many of whom will likely continue on to participate in
efficacy testing. Dosimetry will be conducted at the letterhead
address. When 12 subjects have completed dosimetry, those data will
be used to determine dosing for all efficacy trials with the actives,
including those against other arthropods (i.e., including the mosquito
repellent efficacy test, which is described in Carroll-Loye Protocol
EMD-004). The EMD-004 protocol and this EMD-003 protocol are
independent in all other ways, except that individual subjects are not
proscribed from participating in both studies.

5.3 Rationale for use of Human Subjects:

54

Human subjects are required because they represent the target system
for the test materials, and sufficiently reliable models for repellency
testing have not been developed. In addition, subjects will self-
administer the test articles during dose determination. There are no
accepted methods of modeling the complex relationship between spray
delivery systems and target subjects. At least ten subjects are required
in order to reduce variation around the population means we will
describe. Data of this type are not available from other studies, and so
it is advisable to test the comparatively large number of subJects
proposed in case variance among them is high. The low toxicity of the
test materials should mean that there is little incremental risk associated
with increasing sample size. In addition, in pre-test meetings, human
subjects were deemed appropriate by the same US/EPA toxicologist
who also evaluated risk for the sponsor s Federal registration of the
active ingredient.

Balance of Risks and Benefits:

The study-associated risks are of two types: exposure to the test
materials themselves, and possible exposure to arthropod-borne
diseases. As described below, subject health and safety are unlikely to
be impacted by any study- assomated risks during or after the study.

The repellent active ingredient has a low acute and chronic risk profile,
established both through experimentation and through long-term
consumer use. The concentrations of the active ingredient in the
product being tested match those of products currently EPA-registered
and marketed in the US. Subjects with known allergic reactions to
insect repellents and common cosmetics are excluded from -
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8 September 2006 Study EMD-003 Page 4 of 51

participating. ‘Repeat’ exposures during dosimetry are all of very brief
before the repellent is washed off, and total a much briefer duration of
exposure than a typical single consumer application likely would. Risks
associated with inhalation and ingestion would require gross intentional
mishandling by subjects, a scenario that the study methods do not
promote.

While no bites are expected from the implementation of this protocol, it
is worth noting that the testing will be conducted with laboratory-
reared ticks descended from field caught adults. They are reared on
quarantined rodents screened to be pathogen-free for all tick-
transmitted pathogens and hantavirus using appropriate culture, direct
detection (PCR), and immunological screening assays.

In summary, the relatively benign quality of the repellents and the
technical precautions we employ indicate that the chance that any
subject will be at a health or safety risk is extremely small. If at anytime
during the study a subject suffers a skin reaction or feels ill, he or she is
instructed to inform the Study Director (i.e., the ‘Principal
Investigator’), or anyone else who is also working to direct the study.
Such subjects will be immediately withdrawn from testing and
medical management will be implemented (§9.5). At least one
qualified researcher will remain with the other test subjects if other
researchers depart with an injured or ill subject. Subjects are clearly
and repeatedly informed that they may remove themselves for any
reason from the study at anytime, without penalty to their
compensation.

Against the slight risks are balanced substantial and reasonably likely
benefits. Arthropod-borne disease is of growing significance in the
United States and around the world where U.S. citizens are active.
Discomfort associated with nuisance biting restricts many work and
pleasure activities. DEET-based repellents have been the only reliable
personal protection for many decades. However, health, comfort and
practical concerns about DEET have restricted its use below a level
ideal for public and personal health issues. The majority of marketed
DEET-alternatives is of relatively very low efficacy. This study testsa
repellent of well-known high efficacy, consumer safety and acceptability.
It is one of only two or three repellent actives that have ever been in a
position to serve as a DEET-alternative of public health value. This
study will give a good estimate of a minimum time of expected excellent
protection, using standards, safety practices and design that are all -
conservative. Few studies have examined IR3535 at a concentration as
high as that tested here. Hence its maximum potential efficacy,
particularly as influenced by each specific application formulation, is -
poorly known. Because EPA-registration requires efficacy data, a test
such as this one is the only path toward further product development

EMD-003.2 Pump Spray Study Page 41 0of 85




8 September 2006 ‘Study EMD-003 Page 5 of 51

and greater availability of superior IR3535 products to consumers in the
United States.

5.5 Standards Applied:

U. S. EPA Good Laboratory Practice Regulations (40 CFR 160); 40
CFR 26 subparts K and L; FIFRA § 12(a)(2)(P); California State EPA
Department of Pesticide Regulation study monitoring (California Code
of Regulations Title 3, Section 6710).

6 INVESTIGATIONAL AND TEST MATERIAL CONTROL.:
6.1 Test Substance: |
6.1.1 Description of the Test Substance

Formulations containing EMD’s proprietary IR3535-based
repellent will be tested. IR3535 is a US/EPA-registered repellent
active ingredient, Ethylbutylacetylamino-propionate. It is the
active ingredient in numerous registered commercial personal
insect repellents marketed worldwide, including the US/EPA-
registered Avon Bug Guard line. The three test formulations are
Lotion WV29-01-9N (lot # M17345), Aerosol EUS26-16-9N
(lot # M17346), and Spray EUS26-15-9N (lot # M17279).
They are “pending products” to be submitted to EPA for
registration as insect repellents. Details of the test formulations
are in the Appendix.

6.1.2 Trade Name:
TBD

6.1.3 Dosage Form: |
Liquid applied to exposed skin.

6.1.4 Dose:

Determining dosage is a main objective of this study.
Dosage for repellency testing will be the mean of the individual
subject means determined for each product in the dosimetry
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portion of this study. Dosage will be measured in weight and
reported by weight and volume.

Manufacturing Site:

~ ACCRA PAC Inc., Elkhart Indiana USA.

6.1.6

6.1.7

Test Material Storage During Sfudy:
Prior to application, test materials will be stored indoors, at room

temperature and away from direct sunlight or direct sources of
moisture. Storage will be at Carroll-Loye Biological Research.

Test Material Safety:

- EPA regulates use of inert ingredients (also termed “other”

ingredients) by toxicology profiles in animal tests and by their
inclusion in EPA lists of “approved” other ingredients.
Ingredients on lists 4a or 4b are considered relatively safe for
all uses. The ingredients in the proposed insect repellent

. formulations are mainly on lists 4a or 4b with a few ingredients

on list 3 because of ocular irritation potential (e.g., alcohols).
EPA normally regulates the presence of materials on list 3 by
labeling to avoid contact with eyes and to prohibit application
by children. The other ingredients in the test formulations are
commonly used in marketed products for application to human
skin as components of cosmetic and drug formulations.

The insect repellent products propbsed for registration have all
been tested in animals for potential for oral and dermal toxicity,

~ dermal inhalation, ocular and dermal sensitization potential;

studies on droplet size of spray and aerosol products showed
that there was little if any potential for inhalation exposure.
These studies will be submitted and reviewed by EPA as part
of the registration process. The results of these tests showed a
low order of toxicity characteristic of similar tests on the
“neat” active ingredient cited by EPA in approvals of this’
product for application on humans. The IR3535 active
ingredient has an extensive, positive safety record of in
consumer use. ‘ ‘

MSDS documentation is the same as that submitted with the
previous version of this protocol.
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Test Material Composition and Stability:

The Test Material formulations are typical of topical cosmetics
and insect repellent products marketed to consumers. They
were produced under Good Manufacturing Practices (GMPs)
with records available to EPA. Production of these insect
repellents involves only simple mixing of the ingredients and
does not involve chemical reactions that can be an issue with
other pesticide products; ingredients are non-reactive as
documented in storage stability studies that are required for
submission to EPA as part of the registration process.

Test materials were produced in February 2006. They were
couriered to Carroll-Loye Biological Research on 7 April 2006,
with Chain-of-Custody documented. Since that time they have
been stored at the Carroll-Loye Offices at in a closed cabinet at
room temperature (20-24°C). The composition and content of
active ingredients in the products used for the proposed
efficacy studies will be confirmed by analytical methods prior
to and following human subject efficacy testing. Storage
stability testing is also being conducted. The EPA has extensive
experience with enforcing requirements for such tests based
upon their history with similar products applied to humans and
EMD intends to provide any requested information as
appropriate to safety and efficacy issues.

6.2. Negative Control:

6.2.1

Description of the Negative Controls

The negative control is untreated for both dosimetry and
repellency assays. Each subject simultaneously serves as a
treatment and control subject. '

6.2.2 Rationale for Employing a Negative Control

The ‘negative control’ serves to insure that each tick employed
in the study is attracted to the test subject before it is used in a
repellency challenge. Ticks that fail to meet the questing
criterion (§8.4.1) are not used against Test Materials. In this
way the negative control serves as a pre-screening of the ticks,
such that only actively questing ticks are then exposed to the
treatments. Based on this manipulation of a standard control
design, the crossing rate on the negative control is judged to be
100%. ‘
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There 1s no control in which each formulation matrix without
the repellent active is tested. There is no a priori basis for
anticipating significant repellent activity in the matrices, and the
study objective is to examine efficacy of the end products. The
question of whether there is interaction between matrix and
active is external to that objective. Accordingly, including
additional subjects testing matrix-only formulations cannot be
justified.

6.3 Test Arthropod Species:
Testing will be conducted against laboratory-reared Ixodes

_scapularis ticks. Ticks are descended from field caught adults.

- Methods employed for disease exclusion are described in §5.4. Tick
rearing is at 23.5°C, >97% relative humidity and a 14L.:10D light
cycle. Laboratory nymphs are active in questing and feeding
between approximately 2 weeks and one year post-eclosion (molt).
Ticks will typically be between 6 and 12 weeks post-eclosion for
testing. -

7 STUDY SCHEDULE:
7.1 Proposed Date of Initiation:

TBD, within one year of IRB approval.

7.2 | ~ Schedule of Events:

Test day Date Activities

-30--2 TBD Begin subject recruitment. Introduce subjects
to test plan and procedures; explain compensation;
review subject rights and consent forms; option to sign
consent forms in order to participate; measure limb
surface areas; determine individual dosage values.

1 TBD - Prepare individual dosages for application.
Meet with subjects to review day plan and safety
procedures. Review safety and data collection
procedures. Administer repellent, commence repellency
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data collection. Monitor subject safety, comfort,
comportment, compliance with data collection protocol.

7.3  Proposed Date of Completion:

Experimental Completion Date (Test Day 1): TBD
Final Report Completion Date: TBD.

8 STUDY DESIGN:

8.1 Treatment Groups:

There are two experimental groups, namely 1) a ‘treated’ group of
subjects treated with the test products, of which there are three
formulations, and 2) an untreated (‘negative’) control group.

8.2  Experimental Design:

The experiment will be treated as a partlally randomized, experimenter
and subject-blinded trial.

8.3 Randomization Procedures for Repellent Efficacy Testing:
8.3.1 Allocation of subjects to treatment groups:

Subjects will be assigned to the treatment groups on the basis of a
randomly assigned subject number. Subjects will be assigned treatment
based on their subject number and the treatment allocation table, which
follows.

8.3.2 Treatment allocation table:

Materials will be distributed among subjects as tabulated below.
(Alternatively, pending consultation with US/EPA, the Pump and
Aerosol treatments, which have the same concentration of the
active ingredient and which will be very similar to one-another
after their carrying material evaporates may be tested together on
alternate limbs of the same subjects. Doing so would reduce the
absolute subject exposure by 10 individuals. In that case, repellents
would be applied only to the upper half of each forearm, with the
lower half serving as the untreated area for gauging questing
avidity. Limbs would be exposed one at a time.)
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1 Left limb Right limb_|
2 Right limb Left imb |
3 Left limb Right limb |
4 _Right limb Left limb
5 Left limb Right limb
6 Right iimb Left limb
7 Left limb Right limb
8 Right limb Left limb
9 Left limb Right limb
10 Right limb Left limb
11 Left limb Right limb
12 Right limb Left limb
13 Left limb Right limb
14 Right limb Left limb |
15 Left limb Right limb_|
16 Right limb Left limb
17 Left limb Right limb
18 Right limb Left imb
19 Left limb Right fimb
20 Right limb Left limb
21 Left limb Right limb
22 Rightlimb | Left limb
23 Left limb Right limb
24 Rightlimb | Left limb
25 Left limb Right limb
26 Rightlimb | Left limb
27 Left limb Right limb
28 Right limb__| Left limb
29 Left limb Right limb
30 Right limb__| Left limb

8.4. Conditional Boundaries or Limits of Study

8.4.1. Ambient Host-seeking Pressure:

Page 10 of 51

To be included in the test on a treated limb, each tick must first
meet the crossing criterion on the untreated limb, following the
procedure for the treated limb (§10.3.6), in the same test period.

8.4.2 Environmental Conditions: A

Based on known behavior of 1. scapularis, temperature
should be between approximately 20 and 25°C, humidity
should be above 35%, and light should be indirect ambient.

8.5. Monitoring of Environmental Conditions During the Study
EMD-003.2 Pump Spray Study '
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Records will be made of environmental conditions (temperature,
relative humidity, wind speed, light intensity and precipitation
(presence/absence and general rate/quality) at approximately one-hour
intervals throughout the course of data collection.

9 'STUDY PROCEDURES:

9.1 Test Subjects:

9.1.1 Inclusion criteria:

\0 10100 0
—— e
——
(&, I SRV & I

Age:  Atleast 18 yrs
Sex: Male/female
Race: Any race

Written consent (see 9.4, below).
Language: Speak and read English

9.1.2 Exclusion criteria:

9.1.2.1
9.122

9.1.23
09124

9.1.2.5
9.1.2.6

9.12.7

9.1.2.8
9.1.2.9

Known to be phobic of ticks.

Known to be to be sensitive to any of the test

product ingredients.

Poor physical condition.

Unwilling to submit to brief query about personal
condition. -

Use of insect repellent within three days preceding .

the study. :

Unwilling to refrain from use of perfumed products,
alcoholic beverages or smoking after 9 PM the evening
preceding the test and throughout the test.

Known to be pregnant or lactating. Pregnancy will be self-
checked by each female volunteer on the morning of the

- repellent test using an OTC test kit provided by the Study

Director. Results of each such test will be immediately
verified by direct inspection by a female technician trained
to make that assessment. Only volunteers scored as
nonpregnant will be allowed to participate.

Inability to deliver the test materials to own left

and right limbs.

Student or employee of the Study Director.

9.1.3 Number of Subjects and Rationale for Sample Sizes:
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Dosimetry: 12 subjects per treatment formulation (namely lotion,
pump spray, aerosol). Repellent efficacy: 10 subjects per treatment
formulation. Each subject is a replicate.

The number of subjects is chosen as a-.compromise between
several conflicting factors. In the absence of clear means of
estimating the distribution of outcome values, it is difficult to
predict an ideal sample size. From a strictly scientific standpoint an
appropriate response under such circumstances is to increase size,
but ethical and economic considerations demand the opposite in

the present study, particularly during the repellency phase.

The US/EPA has historically required a minimum of six subjects.
Given that test repellents are nearly certain to exhibit greater than
zero efficacy, and that testing is conducted under adequate
ambient tick questing pressure, it 1s nearly certain that no
untreated subjects will register fewer or later crossings than any
treated subjects. As a result, from the standpoint of statistical
power, as few as six treated and one untreated subject are
sufficient to demonstrate a significant treatment effect at P<0.05.
In the same vein, six is often regarded as a statistically sufficient
sample for an observation set because the increment in the
confidence of means estimate begins to drop off sharply at that
point. Notably, under the historical guidelines, there seem to have
been few problems with EPA registering repellents that
commonly fail to meet their labeled performance specification.

The main scientific risk of using a very small sample is that the
probability of over-representing subjects inherently unattractive to
ticks is rather large, as is the risk of uncontrolled biasing from a
single subject that generates unrepresentative values for
undetected reasons. The fact that the study will not be replicated
for registration purposes increases that risk substantially.

Note that in our interpretation of the draft EPA guidelines the
response variable, Time to First Confirmed Crossing, is calculated
as the average duration for all treated subjects. There is no
consideration of variation. In any given study, increasing the
number of treated subjects to 10 will nonetheless improve the
probability of estimating the population mean accurately.

The 95% confidence interval computation is useful for assessing
the certainty of a means estimate, and for normal probability
density function that interval is £1.96 standard error of the mean.
The normal density function is part of the exponential family of
density functions, and in this study we anticipate. that the
distribution of Times to First Confirmed Crossings will be
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truncated toward the origin. However, to the extent that they are
transferable to ticks, the available mean and variance data on '
IR3535 performance against mosquitoes (Cilek et al. J. Amer.
Mosq. Control Assoc. 20: 299-304, 2004) indicate that no
individual values will be near zero. Using the rule of thumb that a
distribution in which the mean is greater than three standard
deviations above zero may be regarded as effectively normal, it is
sensible to compute and report the normal 95% confidence
interval in this study.

Employing eight subjects in a cage test, Cilek et al.the (2004)
recorded a mean protection time against mosquitoes of
approximately 180 minutes, with a standard error of about 15
minutes. Had their N been six, we can roughly predict that the
95% CI would be 148-212. At N=10, the estimate would be 155-
205. At N= 20, the interval would be roughly 162-198. Evidently,
adding the additional 10 subjects to reach an N of 20 shrinks the
interval, in absolute terms, no more than did the addition of four
subject to increase the sample size from 6 to 10.

To summarize, adding subjects beyond six increases the precision
of the means estimate only slowly. However, the individual and
public health importance of avoiding inaccuracy in this study,
coupled with the fact that the data set will not be replicated,
argues for a prudent approach. To reduce the risk of over-

- representing atypically unattractive subjects, as well the weight of

9.14

the value obtained from any one subject, we regard 10 (rather
than six) treated subjects as a better sample size for the repellency
portion of the study. For dosimetry, in contrast to repellency, less
general information is available, and the risk profile is more
benign. Consequently, a shghtly larger sample is prudent. In
meetings with EPA toxicology staff in 2005, 12 was regarded as
an acceptably sample size for estimating mean dosage for each to
the repellent formulations. Accordingly, we propose to employ a
total of 12 subjects for dosimetry.

Test Subject Recruitment:
9.1.4.1 Synopsis of Recruitment Process:

i) Source(s): Participants are recruited by verbal networking
through our academic and personal communities of friends,
neighbors and scientists in Davis, California. Individuals are
recruited from the community specifically for each study.
Studies are not conducted with individuals from particular
employers or agencies. Those who will serve as untreated
control subjects are limited to experienced technical
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personnel, who are screened with the same exclusion
criteria as are other subjects.

ii) Initial Contact Method: Initial contact is through word-of-

- mouth and telephone contact with individuals in our

Volunteer Data Base. _

iii) Follow up Contact Method: Telephone interview, personal
interview with the Study Director conducted at the Carroll-
Loye Biological Research Offices.

9.1.4._2 Methods of Recruitment:

Our subjects are mainly University of California—Davis graduate
and undergraduate students in life science programs with which
the Study Director is associated. Students in his laboratory who
depend on him directly for employment or scholastically are not

- eligible to participate. Other subjects are science, education and

health care professionals, and mosquito and vector control
professionals.

We contact subjects who participated in previous Carroll-Loye
repellent efficacy tests by selecting them from our Volunteer
Database. At that time interested individuals often ask if one or
more of their lab mates or acquaintances may participate as well.
All such potential participants are screened or re-screened for
suitability for each test in a private, one-on-one conversation held
at the office of the Study Director. The Exclusion Criteria (section
9.1.2) are exercised by asking each candidate to address them in
the interview with the Study Director. It is explained that
pregnancy will be assessed directly in on the test day. The PI
encourages candidates to ask questions and ask for clarification at
any time during the interview and in all activities that follow. To
candidates that pass screening the Study Director describes the
test purpose in plain language (in English), and the procedures and
comportment to be followed are described in detail. Candidates
are then asked if they would like to retire from consideration at
that point. If they wish to remain in consideration, it is explained
and emphasized that they may withdraw from the test at any time
during the test without penalty to their compensation. Candidates
are given copies of the State of California Department of Pesticide
Regulation ‘Experimental Subjects’ Bill of Rights’ to read as the
Study Director reads it aloud. They are also given a copy of the
IRB-approved consent form to read as the Study Director reads it
aloud. The amount and form of compensation is described. They
are again encouraged to ask any questions they have about the
test,-which may include understanding its purpose more fully,
understanding risks and discomforts more fully, and understanding
treatment and compensation for injury more fully. While the
majority of our subjects have worked with us on an occasional
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basis for a number of years, we encourage them to personally
evaluate their interests and concerns about participation seriously
each time. We ask them not to sign on immediately but to give the
situation due consideration (normally at least one day, sometimes
less for those who have participated in multiple prior studies).
Because most of the volunteers are researchers and/or have
advanced degrees in life sciences, we regard their motivations and
decisions to participate as being unusually well considered and well
informed. Accordingly, we normally accept their decisions to
participate if they so choose following due consideration.
Nonetheless, the Study Director retains the final right to refuse
participation to any candidate.

Identification method and records retention:

Subjects will initially be identified by first and last name, and
assigned a unique number for purposes of this study. Individual
data will be entered into the computer for retention and analysis
with reference to individual number, not name. Records relating
individual names to individual numbers will be retained
separately. The Study Director will retain records indefinitely.
Subjects may obtain their own records from the Study Director.

Enrollment of alternate subjects and. its relation to

- individual privacy:

We will enroll three more subjects than are required to meet our
sample size. All subjects will be informed during the Consent
process that on the day of testing, a small number of subjects may
be designated as alternates and sent away after being compensated
for coming to the test site. Alternate subjects may return later to
replace subjects that initiate testing but withdraw before useful
data are generated. They also serve as insurance against any
enrolled subjects who fail to appear.

- The possibility that any subject may be designated as an alternate

will assist in protecting the privacy of any subject that must
withdraw in or near the presence of other subjects at the start of
the test day (i.e., before treatment and testing begins), for reasons
such as a positive pregnancy test result, or for any other personal
circumstance to which possibly inappropriate attention might
otherwise more readily be drawn. In the case of privacy concerns
related to pregnancy detection, we regard this “indirect”
approach as potentially as discrete and less likely to result in errors
that would be the case if we were to employ, e.g., separate male
and female Informed Consent Forms, with pregnancy only
mentioned on the female form. The latter approach does not
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address loss of privacy among females, nor does it control the
possibility of indiscrete revelation of pregnancy testing by females
to males during the test or later, and it also creates the risk of a
female subject using the wrong form. Separate forms would also
assume that we may fairly treat individual subjects unequally on
the basis of postulated gender-based differences in the information
the merit receiving in to arrive at their informed consent decision.
The soundness of making such an assumption enters ethically
complex grounds requiring an intricacy of analysis and breadth of
treatment beyond the scope appropriate to the privacy concerns
of the present study.

9.2 Blinding of Study:

9.2.1. Extent of the Blinding: |

The types of Test Materials and their identities will be evident to
subjects as they apply them during the dosimetry portion of the
study. During the repellency portion of the study, subjects will be
blinded to the exact treatments they receive although some may
note differences between the lotions and the clear liquids in the
repellency potion of the study. The Study Director will be blinded
to the identity of all test substances until the conclusion of data
evaluation.

9.2.2 Blinding Methods:

The Test Materials, Dosing Administration and Data Capture
forms will be coded by a researcher with respect to treatment, so
that subjects and personnel recording data will not be aware of the
treatments for which they are reporting. The Study Director will
access the codes to identify the Test Materials in the Study Report
after completing the data analysis.

9.3. Study Material Administration:

Study Materials will be administered to each subject by Carroll-Loye
technicians. Test products will be applied volumetrically to the skin
surface from a tuberculin (1 ml) syringe, and spread on the site as evenly
as possible with two fingertips in a surgical glove, using a light rubbing
motion. Skin surfaces to be treated are first cleansed with water and a
fragrance free detergent soap, rinsed with a 50% ethanol in water
solution, and then towel dried.

9.4 Subject Consent:
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Written subject consent (Carroll-Loye California EPA approved
Informed Consent Form) is an inclusion criterion.

9.5 Stop Rule and Medical Management

Specific adverse reactions in subjects to the test materials are not
anticipated based on low acute and chronic toxicity profiles of the
materials, the disease-free status of the ticks, and the training and

- oversight of subjects in handling ticks. Because the products are
topical, subjects will self-monitor for allergic and irritant skin
reactions, particularly redness, edema, itching or pain, and report any
such reactions to the Study Director. Any subject showing adverse
skin reactions will immediately stop further participation. The treated
skin will be gently washed with clean water and mild soap to remove
the test product, and the area will be gently dried with a clean towel.

On the day of testing, a physician who has read the protocol and
discussed the research with the Study Director will be on call. In
unlikely event of a Type 1 allergic reaction (anaphylaxis), we will
contact 9-1-1 by telephone and cooperate as instructed with
emergency personnel. We will be prepared to instruct emergency
personnel on how to reach our site via multiple routes. In addition,
we will personally transport affected persons to the nearest hospital if
so advised by emergency personnel. There is sufficient redundancy in
personnel that in such a case subjects remaining at the study site will
still receive appropriate technical, scientific and safety guidance.

All subjects are asked to contact the Study Director and a physician
of their own choice at any time should they develop a rash (a delayed
hypersensitivity reaction) within 48 hours of the conclusion of the test

day.

~ As part of Medical Management, the Study Director w111 record all
bemgn and adverse health observations.

9.6 Subject training for research with ticks

Approximately one week to four days before repellent efficacy
testing, subjects will be trained by technical personnel in handling and
observing ticks. Subjects will learn how to manipulate ticks with fine -
paintbrushes, place them on their own forearms, observe and quantify
tick movement on their arms, and dispose of used ticks. This training
will be documented. This ‘hands-on’ experience will assist subjects in
collecting data accurately and handling ticks safely during the
repellent efficacy trial.
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10 TEST VARIABLES AND THEIR MEASUREMENT:
10.1 Variables to be Measured:

Subject forearm surface area.

Subject self-dosing behaviors. _
Weight of test materials delivered to the surrogate skin (gauze) dosimeters.
Number of tick Crossings on the treated surface of the skin.

10.2 When Variable will be Assessed:

Dosage will be calculated on the basis of surface area of the lower limb
skin that is treated. Measurements to calculate that surface area will be
made on each subject in advance of application of the test materials.

Self-dosing behavior (distance of spray nozzles from skin, number of
pumps or sweeps of delivery apparatus) will be measured at least three
days prior to Test Day 1.

Passive dosimeters (described in section 10.1.3) will be weighed before
application of the test materials and again between one and five minutes
after application of the test materials.

Subjects will record any Crossings as they occur. Data are recorded in
three-minute exposures at 1- minute intervals. The time at which the
application of a treatment is completed is recorded as t, (‘time zero’).
The first exposure begins approximately 15 minutes after treatment.

10.3 Procedures for Assessing Variable:
10.3.1 Limb dimensions and surface area:

The term “limb’ refers to the forearm. The surface area of each .
limb is computed as the average of four evenly spaced
circumferences (two peripheral, two central) of the forearm
(elbow to wrist multiplied by the length of treatment area.

10.3.2 Familiarization with, and subject use, of each spray
apparatus:

Variable assessment will involve a two-step process, namely

subject familiarization with the spray apparati, followed by dosage
measurement. ,
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Subjects will practice application of test materials to their own
limbs under the following procedure (next paragraph), which will
be reviewed for the subjects by a researcher before practice
commences. The copies used during the study will be formatted
for greater clarity and ease of use than is possible here.

“Read along on your copy of the procedure as the Researcher
reads them to you. Ask questions of the Researcher as they occur
to you or at any time thereafter. Be sure to get answers to any
questions you feel should be answered before proceeding at any
step of this work.

This is a study of your behavior in applying spray insect
repellents. You will probably have had experience with applying
spray products of some kind to your skin before. If you uncertain
about how to use a spray dispenser be sure to ask the Researcher
or one of the technicians. You will each have the opportunity to
practice these procedures with the aid of a technician.

Insect repellents function to repel insects from biting the skin.
Their effectiveness is influenced by the completeness of their
application to the skin surface. Our goal is to determine your
preferred method for achieving full coverage. At minimum, full
coverage is defined as a continuous and complete layer of test
material. Orienting the arm to light may aid in determining
whether full coverage has been achieved. Spray as much as
necessary to achieve full coverage.

In these instructions, the act of spraying a repellent on your arm
will be termed ‘spraying’, ‘application’, or ‘dispensing.’

If you are wearing a long-sleeved shirt roll the sleeves so as to
expose the entire lower arm. Wash arms thoroughly with the
provided cleanser and dry with a clean towel. Place new latex or
vinyl gloves on each hand, choosing the size that fits you most
snugly without being uncomfortably restricting or likely to tear
when you put them on.

You will work with a technician who will assist you in measuring
and recording your use of a repellent product in two delivery
systems, a pump spray and an aerosol spray.

Work first with the pump spray, second with the aerosol spray.
Because they are similar, the application instructions below
describe the procedures for each type of spray together in each
paragraph. '
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Familiarize yourself with the spray mechanism. Any actuation
(pushing down on the pump plunger) of the spray must take
place out-of-doors. Work at a distance of no less than 6 feet (1.9
meters) from other subjects. Do not dispense the spray at or near
your face or anyone else’s. Minimize inhalation of airborne spray
while working.

Testing will take place out-of-doors during daylight hours at an
air temperature (shade) above 14 °C (57 F) and wind speed
below 12 kph (7 mph), with no precipitation. The researcher or a
technician will inform you when these conditions are not met and
spraying of the repellents will cease until those conditions resume.

Dispense the spray on one forearm, using the opposite hand. By
successively moving the spray nozzle closer to and farther from
the arm, identify a distance between nozzle and skin that seems
most appropriate for effective application to the skin. The
technician will measure and record that distance to the nearest
centimeter on the provided datasheet.

Have the technician wash and dry the treated arm so that none of
the repellent you have applied is visible on close inspection.

Now, using the spray nozzle at or near the distance from the skin
that you have just chosen to be effective for application,
determine the minimum number of actuations (pumps of the
pump spray) or longitudinal passes (aerosol) required to give full
coverage of all surfaces of the forearm. For the pump spray,
depress the plunger fully each time, and count them aloud
beginning with “1, 2, 3 ....” etc. If you partially depress the
plunger (rather than fully depress it) in order, e.g., to apply to a
small skin area not covered be 1n1t1a1 application, report that to
the technician as a “half pump.” Each partial depression should
be so reported as it occurs. If on any given actuation material fails
to be delivered, do not count that actuation. If a pa.rt1a1 amount is
delivered, consider it either ‘whole’, ‘half’ or ‘none’ and report it
as such. For ‘none’, simply resume counting at the next actuation
that delivers material to the skin.

Report the count to the technician who will record it on the data
sheet. The technician will also assist you in keeping track of whole
versus half pumps.

When applying the aerosol, announce each onset of spraying with
the word “START” and each cessation with the word “STOP”.
This will aid the technician who is counting your application time.
Apply the aerosol in a series of full “sweeps” (passes) between
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the wrist and elbow. There may be more than one start and stop
while working to achieve full coverage of the arm. Count each
one-way sweep as one sweep, and count passes in a manner
analogous to that used for pump spray (above). If you make a
partial sweep that you judge to be closer to a “half sweep” than a
“full sweep”, call it out to the technician as a “half”. Treat
accidental under-applications in the same manner as for the pump
spray (described above). Try not to let your awareness of the
technician’s timing to influence you dispensing behavior. If the
technique of using mainly full sweeps seems awkward or
unnatural to you, inform the technician immediately. Your

- preferred method should be demonstrated for the Researcher,

who will determine how it may be quantified.

Repeat the application procedure and collect the same data for
the other arm.

Discard your latex gloves, and wash both arms with cleanser and
dry them thoroughly with a towel

Put on new gloves, and repeat the application procedure twice
more (both arms) with the pump spray. During these two
repetitions the technician will again measure your preferred
distance between the nozzle and the skin, and quantify the

- application as before. However, in these repetitions, if you are

confident that you have learned and remembered your preferred
distance, you and the technician can measure the distance you
used after reporting the data on number spray pumps/number
and duration of aerosol sweeps. This will avoid interrupting your
application with additional arm washing by the technician.

Try to be consistent with your use of the spray apparatus. If you
are clear and confident about the distance from the arm that

- works best, pay enough attention to keep the nozzle in that
- general range while maintaining a natural delivery as you would

use the product under normal personal use. Keep the nozzle
aimed at the skin surface, and avoid orienting the containers in
any ways that you determine, as you proceed with the trial, to
interfere with delivery of the repellent to the skin surface.

Now move onto the Spray Sampling exercise described in the
next section for the spray pump. After completing that exercise,
repeat all of the above with the aerosol.”

10.3.3. Spray Sampling
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Spray Sampling is the procedure by which the spray is
subsampled with patch dosimeters. Dosimeters of known surface
area will be placed on subject lower arms. These dosimeters will
intercept a portion of the spray applied to the arm. Be weighing
dosimetry patches before and after treatment, the mass of the
intercepted material can be calculated. The spray delivery systems
will also be weighed before and after each application.

Spray sampling will be conducted according to the following
procedure.

“Please read along with the Study Director as he reads aloud the

- following description of the procedures you will employ in spray.

sampling. Please be sure to ask questions at any point.

This procedure is.very similar to what you have just performed.
The main difference is that for spray sampling, a technician will
place four narrow rings of plastic-backed gauze around each of
your forearms. The rings are about one-half-inch (1.5 cm) wide.
Each of these “gauze bracelets” will be centered on each of the
four positions on the arm at which we initially measured the
circumference. These positions may be marked on the skin with
small but visible dot using a temporary marker.

The function of the “gauze bracelets” is to capture some of the
spray that would otherwise reach your arm as you apply the test
products. It is important that you do not alter the way in which
you apply the materials in any intentional or substantial way from
what you have already determined is your best procedure. The
technician will review your results from your previous
applications with you to assist you in repeating your general
procedure (distance of nozzle to skin, number of spray pumps or
aerosol sweeps) as you apply the materials to one of your arms
with the bracelets in place.

The gauze bracelets are narrow in order to minimize the extent to
which your sensation of receiving the spray on the arm is
changed. Do your best to proceed as if the sensation is not
changed. In other words, attempt to avoid spraying additional
material onto areas under the bracelets where the sensation of test
material on the skin will be different or absent. Do not attempt to
spray additional material directly onto a bracelet unless it is within
an area that needs additional treatment. Again, attempt to repeat
the procedure that you have already developed, and apply the
materials “as if the bracelets were not there.”
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Put a new latex glove on each hand. Spray material onto one arm
only. The technician will tell you to which arm to apply spray.
You and the technician will collect the same data as previously.

After ybu have completed spraying, keep both arms from making
contact with any surface. All bracelets will be removed by a
technician and taken for weighing.

Discard your gloves, and wash both arms with cleanser and dry |
them thoroughly with a towel.

Repeat these procedures until you have made at total of three
spray samples for the first arm, and three more for the second
arm. Be sure to discard your gloves, and wash both arms with
cleanser and dry them thoroughly with a towel, including after
the last application.”

10.3.4. Lotion sampling

' The amount of lotion applied to limbs will be quantified in a series
of three applications analogous to the Spray Sampling above.
However, dosimeters are not required, nor are the extensive
practice sessions. The amount applied is the weight difference in
the dispensing tube before and after application.

The instructions are as follows:

“Put a new latex glove on each hand. You will apply lotion to
one arm only. The technician will tell you to which arm to apply.
You will begin with an amount that you suppose is about one half
of what you will need to achieve thorough and uniform coverage.
After spreading that around the lower part of your arm, you will
apply more as needed to the area closer to your elbow. Begin by
gently squeezing lotion from a tube with the cap open directly
onto the horizontally-held surface of the opposite arm. Hand the
tube to the technician. Using the tips of the index and middle
fingers, spread the lotion as evenly as possible on all surfaces of
the lower arm. Do not spread it onto the hand or beyond the
marking on your wrist. If you have sufficient lotion left to spread
it evenly and thoroughly toward the elbow, continue in the
direction. Do note spread it beyond the elbow or past beyond the
marking near the elbow. If you need more lotion to achieve
thorough and even coverage, make sure you have wiped all
repellent from your fingertips onto the skin and ask the technician
to hand you the tube. Apply as much additional as you think you
need, as before, but to complete the coverage. If you decide that
you have applied more repellent that you would normally use to
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achieve thorough and even coverage, immediately have the
technician wash and dry the treated arm so that none of the
repellent you have applied is visible on close inspection, and begin
again. Likewise, be careful to avoid dropping any lotion off of the
arm, and if this happens, begin again as you would if you applied
too much.

After you have completed an application successfully, the
technician wash and dry the treated arm so that none of the

- repellent you have applied is visible on close inspection, and
reweigh the tube. You will continue until you have completed
three successful applications.”

10.3.5 Equipment Used to Assess the Dosimetry Variable:

Passive dosimeters are 2.5 cm wide strips of 3M Brand
Nexcare™ Holdfast™ self-adhesive roll gauze.

There will be eight bracelets per replicate. Each arm and leg
will be treated three times. Each subject will therefore use a
total of forty-eight bracelets.

Bracelets will be weighed before and after treatment on a
traceably calibrated Sartorius H51 balance (measurement
increment 0.0001 g, 30 g capacity). Test material containers will
be weighed before and after dispensing on a traceably calibrated
Sartorius GC 2502 (measurement increment 0.001 g, 500 g
capacity).

10.3.6. Repellency:

Before the repellent is applied, subjects will be guided to wash
the lower arms with mild, low fragrance soap, rinsing them
with a spray of ethyl alcohol (mixed with an equal part of
water), and then drying them with a clean towel. A technician
will then apply insect repellents to one forearm to give even,
complete coverage of the skin on all sides of the arm. The
treated area will -extend a minimum of 10 cm along the
forearm. The amount of repellent to be applied to any limb will
be calculated in advance for each subject. The dosing rate will
be the product of the subject’s limb surface area multiplied by
the grand mean (mean of all subject means) rate calculated in
the dosimetry data analysis for that test material. Each subject
will therefore be dosed at the same rate within a given repellent
even if their individual application rates differed from the grand
mean.
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Three ‘orientation’ ink dots are arrayed longitudinally on both
ventral forearms of each subject, at 3 cm intervals. On the treated
arm (or treated portion of the arm if both arms are treated (see
§8.3.2) the first dot is 3 cm distal to the treated area, the second
dot marks the threshold of the treated area, and the third dot is 3
cm into the treated area. The untreated limb/limb portion has a
spatially identical array of 3 lines for tick activity screening. The
first dot, used for placement, insures that ticks are not placed
within the treated area and so can detect a gradient of repellent
density to which to orient. The second dot serves keep subjects
aware of where the treated area begins and serves as a
reorientation point for re-marking should either the first or the
third dot become obscured.

We will employ a 15-minute exposure interval as a good
minimum in terms of both the temporal resolution of the data set
and subject ability to remain focused. Every 15 minutes, each
subject selects an unused tick and tests it for active questing
behavior as described. To initiate a screening or a repellent
challenge, a tick is placed on the ventral arm or proximal palm,
in the most hair-free portion, at the first (most distal line). Ticks
are manipulated with the bristles of a fine artist’s paintbrush.
Ticks are placed so that they face the elbow. Ticks may be
oriented to locomote toward the margin of the treated area with
the gentle action of the paintbrush. Forearms should be held
from approximately 30° to vertically above the lab bench
surface if that increases the propensity of ticks to travel toward
the body.

A crossing is scored if a tick travels at least 3 cm in a vector
toward the elbow into the treated area (i.e., at least as far as the
third line) within 3 minutes of beginning to move up the arm
from the first line. A repulsion is scored when a tick changes its
orientation away from, or parallel to, the margin of the treated
area upon approach, or does not cross more than 3 cm toward
the elbow within 3 minutes of entering the treated area.

Subgroups of approximately three subjects are led by a technician
in the monitoring of time, ticks, and tick behavior. Time is
monitored by referring to an electric chronometer with a highly
visible display. The technician will record any crossings or
repulsions as they occur. Repulsions are normally unambiguous
reversals of direction. Subjects lift the tick off with the paintbrush
after each assessment is complete. Any brushes that come into
contact with a test material are discarded. Used ticks are '
immediately retired from the study by being transferred from the
test arm toa container labeled used” ' _
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11

Scientific Stopping Rule: Subjects are directed to cease tick
exposures when a crossing is followed by another crossing
within one-half hour, i.e., in elther of the subsequent two
exposure periods.

10.3.7 Forms for Retention of Source Data:

Dosimety data will be recorded by a technician on a data form for
each test formulation. Repellency data will be recorded by
technicians on a repellency data form. Data forms are appended.
The recording technicians sign and date the data forms.
10.4 Study Facility:
Treatments and data collection will take place in the main
building and on the terrace of Carroll-Loye Biological
Research.
DATA ANALYSIS:
11.1 Experimental Unit:
The individual subject will be the experimental unit.
11.2 Replicates per Treatment:.
For dosimetry, there will be 12 treated subjects, each sérving as their
own untreated control, testing each of the three repellent

formulations. For repellency testing, there will be 10 subjects treated
with each test repellent and serving as untreated controls.

11.3 Statistical Methodology:

Statistics will be computed with the software ‘SAS JMP’ Version
5.0.1.2 (SAS Institute, Cary NC).

11.3.1 Dosimetry:
Dosage will be calculated per square centimeter of skin. The
amount of test material delivered to each dosimeter in each
trial will be calculated as: '

weight aftér application — weight before application

The total captured Aby all treated dosimeters per trial will be
calculated by adding the mass changes in all four dosimeters
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together, and then subtracting or adding, respectively, any total
gain or lpss of weight in the paired control dosimeters.

The proportion covered of the total limb surface area by the
dosimeters is:

Surface area of a set of 4 dosimeters
Surface area of the limb

The estimated dosage per trial is:
Total captured x 1/proportion covered

The specific gravity of each test material will be measured and
used to convert the dosage weight data to volumes for
preparing individual subject doses volumetrically for dispensing
from the tuberculin syringes.

Subject means and standard deviations will be calculated for all
measures of dosimeter weight changes as well as application

- behaviors (distance from nozzle to skin, duration of application,

number of sweeps/pumps). Lotion, pump spray and aerosol
statistics will be calculated separately and then compared with
nonparametric tests for two- and three- sample independent
cases (Wilcoxon match-pairs signed-rank and Kruskal-Wallis
tests, respectively).

We will statistically assess the strength of any individual subject
differences in application behavior and dosing in interaction
with the three test materials using Friedman two-way analysis
of variance subject dose means for each test material. We will
use subject dose means for each test material to calculate
dosing grand means (+ SD) for each test material. Those
means, expressed as repellent weight per unit skin surface area,
will be used to determine individual subject doses in the fleld
repellency test.

11.3.2. Repéllency:

Because all subjects use different ticks, all ticks are used only
once, and neither organism interacts directly with conspecifics at
the level of the skin and the repellent during data collection, we
will analyze data by subject as independent, replicated values.

~ The hypothesis that the test materials will significantly reduce the

number of ticks Crossing treated versus untreated skin is not the
focus of this study. The focus is to compute, for each test
material, a reasonable estimate of mean and standard deviation
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for the duration between application and sufficient repellency
breakdown such that two ticks crossing on a subject within a half
hour period. That pattern is here assessed at a resolution of 15
minutes.

Complete protection time (CPT) is measured as the length of
time from initial application to the First Confirmed Crossing. A
FCC is a Crossing followed by another Crossing within 30
minutes. For example, a Crossing at 90 minutes followed by
another at 135 minutes is not confirmed, but a third Crossing
at 150 minutes would confirm that at 135 minutes, giving a
CPT of 135 minutes. '

CPT measured in this way will yield a single time value for each
subject. Mean CPT will be calculated across all 10 subjects per
treatment, and will be presented with standard deviation and 95%
confidence interval information as well.

Because all subjects serve as untreated controls to verify tick
questing sufficiency, Relative Protection (RP) may also be
calculated. Its utility is limited to the time period from first
exposure until the first subject testing a given repellent is
withdrawn by invoking the Stopping Rule (after which
continued calculation of RP would likely bias its value in favor
of repellency). Within that limit, RP evaluation provides

- complementary information when considering CPT. Such
complementary information is important because it gives a rate
function for performance the is intuitively explicable, and also
because CPT is not currently discussed in the draft EPA
guidelines for tick testing. RP is calculated for each subject as a
function of the total number of challenges in which ticks did
not cross the barrier divided by the total number of challenges
made. (Normally no ticks are repelled from the untreated
controls.) Specifically, RP is the percentage prevented from
crossing on the treated arm relative to the untreated arm,
which is calculated as {[1 - (Mean comparator/Mean
‘Untreated)]100} per unit time. Most simply, that time may be,
e.g., per hour, with RP calculated for each hour as illustrated in
the draft EPA guidelines of 12 June 2006. For each subject,
cumulative RP may also be calculated for each time interval.
This is the mean RP across all time intervals up to the selected
point. In our design, Cumulative RP may be assessed at a
maximum resolution of 15 minutes.

12 STUDY LOCATION:

EMD-003.2 Pump Spray Study _ : Page 65 of 85




8 September 2006 Study EMD-003 Page 29 of 51

Carroll-Loye Arthropod Behavior Laboratory at the letterhead address.

13 QUALITY ASSURANCE:

An independent, professional Quality Assurance Unit (QAU) will inspect
several aspects of the study. The QAU will report to the Study Director.
Protocol Review and Comments must take place before data collection
commences. In-Life Inspection must include observing the measurement

and recording of key variables by subjects and researchers. In addition, the
Final Report will be audited for completeness and accuracy. A QAU
Statement will address compliance and noncompliance or any omissions in
auditing. Findings from the In-Life Inspection and the Final Report, as well
as the QAU Statement will be transmitted to both the Study Director and to
the Sponsor Monitor. '

14 PERSONNEL:
14.1 Investigator (Study Director):

14.1.1 Address:
Dr. Scott Carroll
Carroll—Loye Biological Research
711 Oak Avenue
Davis, CA 95616

14.1.2 Telephone:

530-297-6080
530-297-6081 (Facsimile)

14.1.3 Training and experience of investigator:
CV on file with sponsor
14.2 Study Monitor: -
Dan Giambattisto
14.2,1 Address:
| EMD Chemicals, Inc.
7 Skyline Drive

Rona—Cosmetic Business Unit
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Hawthorne, NY 10532 USA

14.3 Quality Assurance Unit:

15

Dr. Jenella Loye
14.3.1 Address:

Carroll—Loye Biological Research
711 Oak Avenue
Davis, CA 95616

14.3.2 Telephone:

530-297-6080
530-297-6081 (Facsimile)

14.1.3 Training and experience of QAU:

CV on file with sponsor

AMENDMENT/DEVIATIONS TO THE PROTOCOL:

Protocol amendments or deviations will be reviewed by the Study
Monitor and the Study Director. Any changes that may affect the health
or safety of study participants must be approved the Study Director, the
State of California Department of Pesticide Regulation, and the
approving IRB. The amendments, deviations as well as any adverse
events will be documented in the Study Director's final report.
Documentation will include a description of the change, the reason for
the change and the effect of the change on the conduct and outcome of
the study.
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16 PROTOCOL APPROVAL SIGNATURES:

8 September 2006

Scott P. Carroll, Ph.D. Date
Study Director ‘

Q 0. Ny 8 September 2006
XA e 5>

Study Monitor or Monitor’s Agent
Dan Giambattisto, EMD Chemicals, Inc.

Date
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8 September 2006

Appendix 1. Test repellent formulations.

Insect Repellent Spray with IR3535®

(EUS26-15)
Ingredients INCI [Y%] CAS No. EPA
Inert List
Phase A
Ethyl Butylacetylamino- . Active
IR3_535® propionate 20.00 52304-36-6 Ing redient
| (C::;!;%\gax 400 /Union Polyethylene glycol 400 5.00 25322-68-3 4B
Arlamol E PEG-15 Stearyl Ether 1.00 25231-21-4 4B
Phase B ' _ .
Ethanol SD 40B Denatured Alcohol 35.00 61116-08-3 4B
Carbowax 1450 Polyethylene glycol 4.00 25322-68-3 4B
/Union Carbide 1500 ) L
PVP/VA Copolymer E- 25086-89-9
735 /ISP PVP/VA copolymer 2.00 64-17-5
Polysorbate 20 / ' 9005-64-5 4B
Uniquema Tween 20 1.50
Water, demineralized Aqua (Water) 31.50 7732-18-5 4A
Insect Repellent Aerosol with IR3535®
(EUS26-186) -
Ingredients INCI [%0] CAS No. EPA
Inert List
Phase A
Ethyl Butylacetylamino- ' . Active
183535® propionate 20.00 52304-36-6 Ingredient
Phase B
Ethanol SD 408 Denatured Alcohol 21.67 61116-08-3 4B
Propylene glycol / ] : 57-55-6
Union carbide Propylene glycol 4.34
PVP/VA Copolymer E- 25086-89-9
735 /ISP _ PVP/VA copolymer 1.73 64-17-5
Water, demineralized Agua (Water) 17.26 7732-18-5 4A
Phase C '
A31, Isobutane 75-28-5
/Ae ;o_pres Isobutane 35.00
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Insect Repellent Lotion with IR3535®
(Wv29-01)
| Ingredient INCH {%)
PHASE A
Water, demineralized AQUA (WATER) ad 100
1,3-Butanediol (Merck KGaA) BUTYLENE GLYCOL 4.00
Titriplex® [l (Merck KGaA) DISODIUM EDTA 0.10
PHASE B1 '
Rhodicare-S (Rhodia GmbH) XANTHAN GUM 0.20
Carbopol ETD 2050 (Noveon) CARBOMER 0.30
PHASE B2 : '
Triethanolamine (Merck KGaA) TRIETHANOLAMINE 0.20
PHASE C ' .
Arlacel 165 VP (Uniquema) GLYCERYL STEARATE, PEG-100 . | 3.50
: STEARATE

Dow Corning 200 (100cs) {Dow DIMETHICONE 0.50
Coming)
Isopropyl paimitate (Cognis) ISOPROPYL PALMITATE 400 |
Lanette 16 (Cognis) CETYLALCOHOL . 1.00
Crodamol STS (Croda) PPG-3 BENZYL ETHER MYRISTATE | 2.00
IR3535% ETHYL - 10.00

BUTYLACETYLAMINOPROPIONATE
Stearic acid (Merck KGaA) STEARIC ACID 2.00
PHASE D : 3
Seibel 305 (Sepplc) | LAURETH-7, POLYACRYLAMIDE, 1.00

C13-14 ISOPARAFFIN
PHASE E
Triethanolamine (Merck KGaA) TRIETHANOLAMINE 0.10
PHASE F
Paragon il/Mcintyre PROPYLENE GLYCOL, DMDM 1.00

HYDANTOIN, METHYLPARABEN,

PROPYLPARABEN
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Appendix 2. Sample data recording forms
TICKS ON ARMS 2006.xs
Study EMD-003 TEST OF REPELLENCYTOTICKS | [Pgiof |
Date: ' | subject Name:
DATA: R « Repelled, :
C w Crossed treated area mare than 2 am t«mm—f'l
RorC? | RorC? RerC?
| TRAL TIME Untreatad|Trested | TRIAL TIME _[Untreated | Trested Unrested | Treated
1 18 35
2 19 36
3| 20 37
4| 21 38
5 22 39
6 23 40
7 24 41
8 25 42
9 26 43
10 27 44
11 28 45
12 29 46 It
13 30 a7
14 31 48
15 32 49
16 33 50
17 34 51
OBSERVER SIGNATURE:
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Apvendix. Data sheets (arm, rather than leg, examy

Pump Spray Application

Subject name: Subject number

Date:

I. Gluantification of application behavior

A. Left arm

Distance | No. of pumps
Triad no. | from skin | for full coverage | Mass before | Mass after
1 X X X
2
3
4
B. Right arm

Distance | No. of pumps
Triad no. | from skin | for full coverage | Mass before | Mass after
1 X X X
2
3
e

iI. Spray sampling

A Left arm

Distance |No. of pumps
Trial no. | from skin | for full coverage | Mass before | Mass after
i ' '
2
3

B. Rightarm )
Distance | No. of pumps
Trial no. | from skin | for full coverage | Mass before | Mass after
7 — -

2
3
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Aerosol Application

Subject name: ~ Subject number

Date:

1. Quantification of application behavior

A Left arm
Distance | No. of sweeps Seconds .
Trial no. | from skin | for full coverage | sprayed flass before | Mass after
1 X X X X
3 '
3
4
B. Right arm
Distance | No. of sweeps | Seconds
Trial no. | from skin | for full coverage | sprayed Mass before | Mass after
4 X X X X
-2
3
4

H. Spray sampling

A Left arm
Distance | No. of sweeps | Seconds
Trial no. | from skin | for fulf coverage | spraved Mass before | Mass after
1
2
13
B. Right arm 7
' Distance |NMNo.of sweeps | Seconds
Trial no. | from skin | for full coverage | sprayed tiass hefore | Mass after
11
2
3
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Subject name:

Date:

A. Left aom -

Study EMD-003

Lotion Application

Trial no.

Mass befare

Mass after

1

2

3

B Right am

Trial no.

Mass before

Mass after

1

2

3
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Appendix 3. IRB Approval Letter and Informed Consent Form
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LA INDEPENDENT
: INVESTIGATIONAL

¢ REVIEW BOARD INC.
Your Advocate for Clinical Research Participants
R DATE: November 01, 2006
. HEEE
TO: Scott P. Carroll, PhD
Principal Investigator
FROM: Kim Lerner, Chairman or ﬂ
Anita McSharry, Vice-Chairman Q
@ B : Independent Investlgatlonal Review Board, Inc
SUBJECT: Site Letter dated 10/30/2006
- Revised Informed Consent Form (Ver. 10/24/06)
PROTOCOL: EMD-003
. R
- The Independent Inveétigational Review Board, Inc. (Vice Chairman) had an opportunity
to review the Site Letter and the revised Informed Consent Form for the above noted
‘research study. The site letter referred to an email submission of Informed Consent
° Form changes suggested by the FDA.
The Site Letter is approved as submitted. The revised Informed Consent Form is
approved. The Informed Consent Form has been revised to accommodate the Site
Letter. The approved revised Informed Consent Form is identified as Version 10/24/06
and stamped, "Approved 11/1/2006". All current subjects and future volunteers must
° sign the revised consent form.
Thank you for your cooberation.
KL/AMS/rrlyc:fc
o
o
®
- phone 954-327-0778 ¢ fax 954-327-5778 6738 West Sunrise Blvd., Suite 102 Plantatwu FL 33313 info@iirb.com (emad) www.iirb.com
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INFORMED CONSENT AUTHORIZATION TO
"PARTICIPATE AS A RESEARCH STUDY SUBJECT

Title of Study: (EMD-003) Test of Personal Insect Repellents
Principal Investigator:  Scott P. Carroll, Ph.D.
Site of Investigation: Carroll-Loye Biological Reeearch
- 711 Oak Ave
Davis, CA 95161

. Sponsor: _ EMD Chemicals, Inc.

Participant’s Name:

You are being asked to participate in a research study. Your participation is voluntary.
The information in this Informed Consent Form explains the study. You will receive a -
copy of this form, and you may take it home and think about it before making your
decision. If you have any questions, or do not understand anything in this form,
please ask the Principal Investigator to explain any words or information you do not
clearly understand.

NATURE AND PURPOSE ,

Carroll-Loye Biological Research is conducting this research study in order to
develop effective tick repellents. Many people are interested in having new and better
tick repellents available to them. The tick repellents that we will study were developed
from amino acids that are naturally occurring substances in animals. More studies are
needed to determine how well such new tick repellents work.

The purpose of the study is to test how well new lotion, pump spray and aerosol
insect repellent products work in the laboratory against ticks. These three products,
which are similar to some already being sold, have been formulated to be more
cosmetically acceptable to users. The repellent ingredient is a biochemical called
‘IR3535". The information gained from the study will assist in the development of
these repellents for future commercial marketing. During the study we will first
measure how much repellent you put on your arms in an initial visit to the study
laboratory. On a later date, you will return to the laboratory to test repellents against
ticks.

The sponsor EMD Chemicals, Inc has contracted Carroll- Leye Biological Research to
conduct the study. Scott Carroll, Ph.D. of Carroll-Loye Blologlcal Research is the
Principal Investigator in charge of the study.
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SUBJECT SELECTION _

You have been offered an opportunity to participate in this research study because
you read and speak English, consider yourself to be in good physical condition and
are at least 18 years of age. If you are a female of child-bearing potential, you cannot
be pregnant or breastfeeding.

Approximately 30 volunteers will be enrolled in this laboratory research study, which
is being conducted at only one site. A few more subjects will be enrolled than are
needed in order to make up for anyone who is unexpectedly unable to participate
once testing begins. If more subjects are present than are needed for any part of the
test, you may be asked not to participate, but will instead be an ‘alternate subject’
who may be contacted to participate later if needed. If you are designated as an
alternate subject, you will be compensated for your participation up to that point and
for your inconvenience.

STUDY INTRODUCTION AND DURATION
Schedule of visits and time required to participate in the study

Activity Visit 1 (1-21 days befq Visit 2
the test)
1. Orientation and Dosage visit X
2. Repellent Test visit X
Total time 2-2.5 hours 8-14 hours

You will be given a training manual and will have a chance to review it and to
read along with the instructions.

Visit 1 for Orientation and determining Dosage

Within 21 days before the second visit (in will test the repellents against ticks), you
will go to the laboratory and meet with a researcher to perform introductory activities
for the study. The researcher will also tell you more about what you will experience
while participating and what is expected of you. You will work with a researcher to
determine how much insect repellent you apply. Completing those measurements will
take 1.5-2.0 hours.

You will also be shown how handle ticks on your skin with a small artist's paintbrush.
This training and practice will take about % hour.

The total time for Visit 1 activities will be about 2.0-2.5 hours.

Visit 2 for the Tick Repellent Test

~ The study will also require a second visit to the same laboratory. This second visit will
most likely require approximately 10 hours of your time. However, it may require as
few as 6 hours or many as about 14 hours, depending on how long the repellents
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remain effective. Bathrooms are available, and meals, drinks and snacks will be
provided. :

STUDY PROCEDURES

Study Design

This study will test three different insect repelient products, namely a lotion, a pump
spray and an aerosol spray. You will be randomly (by chance) assigned to receive .
one or two of the three products, so your chance of receiving any one of them is one-
in-three or two-in-three. You will not have a choice as to which repellent product or
products you receive. For each product assigned to you, you will have an amount
typical of what people commonly use applied to one or both of your forearms.
Neither you nor the Principal Investigator will know which of the study materials you
are receiving; however, this information can be made  available if medically
necessary. '

If you are a female, you will perform a pregnancy test using an Over the Counter
(OTC) pregnancy kit in the morning prior to the start of each of the two study visits.
The results of your test will be verified by a female technician that is qualified to make
that determination. If you are pregnant, you will not be allowed to participate in the
study. Information regarding your pregnancy test results will be kept in confidence.

Procedures

Visit 1

At the laboratory, a researcher will measure the length and circumference of your
forearms. You will then practice using the products to decide how you best like to
apply them and how much you would apply to your forearm or lower leg in order to
have thorough and even coverage. The researcher will answer any questions you
have about the application. Once you have a method you are satisfied with, you will
wash your arms with soap and water and dry them with a towel. The researcher will
then place three small “bracelets” made of medical gauze around your forearm. You
will then spray that area, including the bracelets, with a repellent, and a technician will
remove the gauze and weigh it to determine how much spray has clung to its surface.
Similarly, we will ask you to apply an amount of the lotion repellent product to your
skin that you think gives complete and even coverage. We will use the amounts you
apply in this part of the study to determine how much repellent people normally apply.

You will also spend about 30 minutes practicing handling ticks in the laboratory in
preparation for the repellent study. A researcher will show you how to catch the ticks,
place them on your skin, take them off, and place them in a container. You will
practice these tasks several times in order to familiarize yourself with how to handle
the ticks carefully and successfully. You may ask the research for advice on how to
do this at any time while you are practicing. The ticks used for this training are reared
in the laboratory and free from diseases.
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Visit 2

This is the day of the actual repellent study. You will first be guided to wash your
lower arms with mild, low fragrance soap, rinsing them with a spray of ethyl alcohol
(mixed with an equal part of water), and then drying them with a clean towel. A
technician will then apply repellents to one or two of your forearms to give even, .
complete coverage of the skin. The amount of repellent applied on an arm will be no
more than about % teaspoon.

During the test you and the Investigator will not know which repellent you are using.
The study is done this way because knowing which repellent you are using can
change the results of the study. If you start having any side effects from the
repellent, the investigators can find out what you are taking in order to help you.
Please ask the investigator if you have any questions at all about this kind of study.

You will be part of a group of about 6 treated subjects seated at a laboratory table,
and a researcher will lead you in handling and keeping track of the ticks, of the time,
and of your tick observations. Every 15 minutes, you will test a new tick on each arm
and report the result to you lead researcher, who will record the data. That task will
take between 5 and 10 minutes to complete. At times you may need to stand in order
to so that the ticks may climb upward, which is their preference.

Every 15 minutes a project leader will announce the beginning of the next period for
testing the treated skin. You will continue in this way until a tick crosses the repellent
in two of three consecutive periods, as long as you are comfortable. There will time to
eat comfortably and use the bathroom between test periods.

RESTRICTIONS

You must not be a student or employee of the Principal Investigator

You must not have a phobia of ticks

You must not be sensitive to any of the test product ingredients

You must not have used repellents within three days prior to the start of the study

You must be able to apply spray and lotion repellents to your left and right arms

You must not use perfumed products after 9 PM the night before and throughout

the tests

e You must refrain from smoking or alcoholic beverages after 8 PM the night before
and throughout the tests

RISK/DISCOMFORTS '

if at anytime you feel ill, inform the Principal Investigator (or anyone else who is also
assisting to direct the study) immediately, and you will be taken to receive medical
attention at the nearest hospital. You may also request access to standard first aid
materials (such as bandages, antiseptics, and mild antihistamines) and request first
aid assistance at any time. You may remove yourself for any reason from the study at
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anytime. At least one qualified researcher will remain with the other test subjects'vif
other researchers depart with an injured or ill subject.

The spray repellents contain alcohol and are flammable. There is a small possibility
that the repellents may cause skin, lung and eye irritation. Excessive inhalation can
cause lung irritation, headache and dizziness. Swallowing the products may cause
. temporary stomach distress. You may obtain more information about the safety of the
repellents by asking the Principal Investigator and he will provide you with the official
“Material Safety Data Sheets” which glve safety details similar to those found on
commercial product labels."

Measures will be implemented to make sure that ticks are removed before they
have an opportunity to bury in the skin.

PREGNANCY RISKS

The risks to the unborn are unknown and may be hazardous If you are a
woman of childbearing potential, it is important that you do not participate in
this study if you are, or if you think you may be pregnant, or are lacatating.
Pregnancy will be self-checked by each female volunteer on the morning of the
repellent test using an OTC test kit provided by the Study Director. Results of each
such test will be immediately verified by direct inspection by a female technician
trained to make that assessment.

UNKNOWN / UNFORESEEABLE RISKS

In addition to the risks and discomforts listed above, there may be some unknown or
infrequent and unforeseeable risks associated with the use of this product, including
allergic reaction or interaction with a medication. ' You will be informed in a timely
manner both verbally and in writing of any new information, findings or changes to the
way the research will be performed that might influence your willingness to continue
participation in this study.

RESEARCH RELATED INJURIES
If you are injured as a resuit of being in this study, a consulting physician who is
aware of the study will be contacted immediately by telephone. Medical treatment will
~ be available from a health care facility. Carroll-Loye Biological Research will cover
the costs of such medical treatment that are not covered by your own insurance or by
a third party. If necessary, Carroll-Loye Biological Research will transport you to
receive medical attention and pay costs associated with the reasonable and
appropriate treatment for any injuries incurred as a result of participation in the study.
For further information about this, the research test subject should call the office of
Carroll-Loye Biological Research (530) 297-6080.

You DO NOT waive your legal rights by signing this form.
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TREATMENT ALTERNATIVE
Since this study is not intended to provide any therapeutic or other health-related
benefit, your alternative is to not participate in this study.

BENEFITS

There are no immediate benefits to you from your participation. However, by
serving as a participant you may assist in making new insect repellent products
available to consumers.

OFFER TO ANSWER ANY QUESTIONS ABOUT THIS STUDY

If you have any questions or problems during this study, or if you think that you may
have experienced a research-related injury, you should contact Scott Carroll of
Carroll-Loye Biological Research at (6§30) 297-6080 or (530) 902-8267.

If you have any questions regarding your rights as a research volunteer, please
contact Kim Lerner, Chairman of the Independent Investigational Review Board, Inc.
at toll. free (877) 888-lIRB (4472) during regular working hours. The Independent
Investigational Review Board is a committee established for the purpose of protecting
the rights of volunteers in a research study.

COSTS AND REIMBURSEMENT :

There will be no costs to you from participating in this study. For participation in the
. study, each research study participant will receive a cash payment of $15 per hour.
Payment will be made at the end of each visit or whenever you withdraw from the
study. If you are designated as an ‘alternate subject’, you will be paid for the hours
you spent being trained, plus you will receive a payment of $50 dollars to
compensate for being inconvenienced by the administration of the study.

CONFIDENTIALITY ‘

Carroll-Loye Biological Research will retain records of this study indefinitely. You may
access you own records by contacting the Principal Investigator. Representatives
from the Sponsor, EMD Chemicals, Inc., the U.S. Environmental Protection Agency
(EPA), the California Department of Pesticide Regulation, and the Independent
Investigational Review Board, Inc. Review Board (an independent committee that
. reviewed the ethical aspects of this study to help protect the rights and welfare of
study participants) may have access to all non-personal information collected in this
study. Because of the need to release information to these parties, absolute"
_confidentiality cannot be guaranteed. Any information or reports published as a result
of this study would not identify you by name, or any other personal identification.

STATEMENTS OF UNDERSTANDING

Right to withdraw of removal from study

I'understand that | am free to withdraw from this study at any time, and | agree to
inform the Principal Investigator immediately if | intend to withdraw. It is understood
that my decision to participate in this study or to withdraw from this study will not
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influence the availability of my future medical care and will involve no penalty or loss
of benefits to which | am otherwise entitied. | may withdraw from this study at any
time.

| agree that the Principal Investigator in charge of the study can remove me from this
study without my consent for any reason, including, but not limited to: ,

a. His/her judgment that any condition or circumstance may jeopardize my
welfare or the integrity of the study. _

b. My failure to follow the instructions of the investigator(s).

c. If the study is stopped by the sponsor and/or Principal Investigator

participating in the study prior to completion.

Consent and Signatures 7
| have read, in a language that | understand well, and understand the information,

which has been stated above. | have received satisfactory answers to all of the
questions, which | have asked. | hereby voluntarily consent to take part in this study
and to be a research study participant in this study. | do not waive my legal rights by
signing this Informed Consent Form. | shall receive a copy of the signed Informed
Consent Authorization.

Date/Time Print Subject Name Sign Subject Name
A Scott Carroll_
Date/Time * Print Carroll-Loye Sign Carroll-Loye
Biological Research Biological Research
Representative : Representative

Independent Investigational Review Board, Inc.
Approval: 4/18/06; Revised: 7/25/06; 9/12/06; 11/01/06
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State of California Department of Pesticide Regulation
EXPERIMENTAL SUBJECT'S BILL OF RIGHTS

The rights below are the rights of every person who is asked to be in a
research study. As an experimental subject I have the following rights:

1. To be told what the study is trying to find out.

2. To be told what will happen to me and whether any of the procedures
pesticides or devices is different from what would be used in standard
practice.

3. To be told about the frequent and/or important risks, side effects, or
discomforts of the things that will happen to me for research purposes.

4. To be told if I can expect any benefit from partmpatmg, and if so what
that benefit might be.

5. To be told the other choices I have and how they may be better or worse
than being in the study.

6. To be allowed to ask any questions concerning the study both before
agreeing to be involved and during the course of the study.

7. To be told what sort of medical treatment is available if any complications
arise. ' '

8. To refuse to participate at all or to change my mind about participation
after the study is started. This decision will not affect my right to receive
the care I would receive if I were not in the study.

9. To receive a copy of the signed and dated consent -form.

10. To be free of pressure when considering whether I wish to agree to be in
the study.

If I have other questions I should ask the researcher. In addition, I may
contact the Worker Health and Safety Branch, Department of Pesticide
Regulation, which is concerned with protection of volunteers in research
projects. I may reach them by calling (916) 445-4222 collect from 8:00 AM-
5:00 PM., Monday to Friday or by writing to the Department of Pesticide
Regulat1on Worker Health and Safety Branch, 8§30 K. St., Sacramento, CA
95814-4268.
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EMD Chemicals, Inc.

Laboratory Deer Tick Repellent Efficacy Study
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Appendix 8. Completed Dosimetry Data Capture Forms



Subject name:

Limb Measurement Form-
Study EMD-003/004
) Date. 2¥ ocf. 2006

Data recorder name: Ses7#

Subject number: J3 ————— ‘Data recorder signature:
Limb Measurements | Left arm Right arm Left leg Right leg
Length zs 25 36 36
Lower (A) 6.5 6.5 2.5 29.¢
Lower-mid (B) 20§ 2o- f 30 30.5 |
Upper-mid (C) 26 2¢ 37. _ 3%
Upper (D) 27 1 34 3y

e W




Limb Measurement Form

Study EMD-003/004 - ‘. 200
: Date: 25 Oc¢¥. 200 )
Subject name: ; : Data recorder name: 53/ i Jo busee,
Subject number: Y ] B ‘Data recoirder signature: (o 4 Q Z

Limb Measurements | Leftarm | Rightarm | Leftleg Right leg

|Length | 2.0 265 34..5' 3.8
Lower (A) | . 170 | /7.0 723.0 23.0
Lower-mid (B) 1% _ 18.¢ zr‘f. o rAA S
Upper-mid (C) 23‘ vo 249.0 | 3¢C. 1 2. S

Upper (D) 7.5 | 2%. 0] 3¢ 35 .o




Subject name:

Limb Measurement Form
Study EMD-003/004

Date: | Nov. 1006
Data recorder name: B3Il Johkusou

Subject number:—7&

Data recorder signature: v K 9.;~_—

Left arm

Limb Measurements Right arm Left leg Right leg |
Length 25/’5/ 2 S~ S_’P 3 3 3 3 .
Lower (A) )6\ 5—/ / 51/ 7 / 7' 5—_ ‘ / 7 5—/

-|Lower-mid (B)

/3

%

25

2351

Upper-mid (C)

24

24

7

e A

3y o ,
70@53/<

Upper (D)

273

2.7

32

31




Limb Measurement Form

- Study EMD-003/004
: Date: 23 ©0cf, 2006
Subject name: - - . . Data recorder name: 5,/ Jokorsen
Subject numbert 75 — 5 Data recorder signature: (-4 fe

Limb Measurements Left arm nglit arm Left leg Right leg

Length 0.5 240 s | 3¢9
Lower (A) 15 - 16 -0 22.0 | 21.0
Lower-mid (B) 17.5 /7.0 | 2¢.s 2.5
Upper-mid (C) L Z/‘lg zz2.0 35,0 35‘.;)

Upper (D A-Z%DV- 2Y.0 | 315 3).5 A




" Limb Measurement Form

‘Study EMD-003/004
. Date: @ct: 23 2096
Subject name: : Data recorder name: 8/ /)/ Johwson
Subject number: 23 , . Data recorder signature: wl(/,(_____

Limb Méasuremenu Left arm nghf arm Left I_cg. Right leg

Length 26.5 -7 3/ 3.5
Lower (A) | 99 | sy | 202 | 20
Lower-mid (B) |3 g | 2725 7.4
Upper-mid (C) 27_;'4_ 22-1- 3y 39, ¢

Upper (D) 13.§ 7,3“.3 32 22-9




Subject name:

Limb Measurement Form

Subject number:] 24 \

Study EMD-003/004

. Date 30 01 06
Data recorder name:

Data recorder signature

Se Fany Cﬁff? n

Cat ]

Limb Measurementsd~ Left arm | Rightarm | Left leg Right leg
Length 2z s | 25 26 26
|Lower (a) et | les 23.4 | 23.5
Lower-mid (B) 12. .2- ;%'Ef"@ 27,4 37,5
Upper-mid (C) 27 M:g@’ 28 | ¥
Upber (D) 27.5 | B 4.6 | 3¢




—.

Limb Measurement Form

Study EMD-003/004 - -
: Date: 24 oct 2.00(. To b
Subject name: o . _ Data recorder name: [ill Jehngon
Subject number: 2¢ ] Data recorder signature: (4 %___.-

Limb Measurements | Leftarm | quht arm Left leg Rightleg |

Length 29% | 184 | 38.0 | 385
|Lower (A) | 157 1S 21.§ 1]l 0
Lower-mid (B) (-2 7.3 28.7 23. t{
Upper-mid (C) _'.'Zl N4 3.0 | 3.6

Upper (D) -12.7 "Uho 3¢ | 32.4




Limb Measurament Form
© Study EMD-003/004
Date: 33 Oc¥. 006

et A Dy ey e >
Limb Measurements | Leftarm | Rightarm | Leftleg | Rightleg
Length 265 z'jw N D /5}

Lower (A) A N Cyf 15.S 2)/46
Lower-mid (B) 254 | 2s5.< ,53 + 50, T’I’l
Upper-mid (C) '32, 2.0 L{/,_S/ L{/@ o
gzper(é) s |16 /Sg Y /54 7

|

SM%@:Z‘ -




Limb Measurement Form
Study EMD-003/004
Date: 1< oct. 2006

Subject name: Data recorder name: B/} Jelvgor,
Subject number: 7 30 ‘Data recorder signature: (. k. 0,2 _.
Limb Me#surerﬁenh Leftarm | Right arm Left i;g ‘ ngﬁt leg
. |Length 29.0 23.5 35§ 34.§
Lower (A) /7€ /7«_5‘ | \‘L; 0.9
Lower-mid (B) /5.0 /55 | 15.0 24.9
Upper-mid (C) /5 2405 34.5 2% . o
Upper (D) 22§ 225 | 3l.2 | z4.0




Subject name:

Subject number: 3/

Limb Measurement Form

Study EMD-003/004
Date: 27 ocfober 2006

Data recorder name: /3i// Jolingey
Data recorder signature:

Limb Measurements | Left arm Right arm Leftleg | Rightleg
|Length 2.6 | 7255

Lower (A) /6.5 (7 0

Lower-mid (B) /9 (7.3
‘|Upper-mid (C) 25,5 25. ¢

Upper (D) 25. 8 255




Limb Measurement Form
Study EMD-003/004
Date: 29 &ciober 2000
Subject name: _ Data recorder name: [3; l[ g‘ahv\yo..‘
Subject number: 31“‘***“ Data recorder signature: k& ﬂ,(,\_,. :

Limb Measurements Left arm Right arm Left leg Right leg

Length 20.0 2.0
Lower (A) 7.0 (7.
Lower-mid (B) 19.0 19.0
Upper-mid (C) 4.0 235

Upper (D) 2§.0 150




Subject name:

Limb Measurement Form

Study EMD-003/004
Date: 2¢ Oct. 100G

Subject number:- -{:ﬁ\

-

Data recorder name:
Data recorder signature: .

Limb Meaitgemehts Left arm | Right arm Leftieg | Rightleg |
ngith | 2¢ .5 2 4

Lower (A) th.o - 1S, 5

Lower-mid (B) 2.0.3 20, 6

Upper-mid (C) 90 3 =2 L

Upper (D) 22 0 22.0O

-SC 87y <.<-r.> “

Bl

o~




Limb Measurement Form
Study EMD-003/004
Date: 29 Octobe/ 2066 ) L
Subject name: ______ Data recorder name: i)l Jok“son

Subject number: 34  TTT—— Data recorder signature: (.- {¢. 9.42,____

' |Limb Measurements Left arm Right arm Left leg Right leg |

Length ' 26 0 260
Lower (A) . ‘ 4. 5. 15 .0
|Lower-mid (B) _ . I5.5 | [6-0
Upper-mid (C) 200 | 2.0

Upper (D) 22,0 22.5




Limb Measurement Form
Study EMD-003/004
Date: 29 0t Zov©
7 I ~ Data recorder name: [R:){ JaVumso

Subject number: FXa ' Data recorder signature: ¢, %« e

Limb Measurements Left arm Right arm Left leg Right leg

Length . 23 © 22.9
Lower (A) (S .o iS.0
Lower-mid (B) \7. (7.4
Upper-mid (C) - 22.2 2.0

Upper (D) 3.7 A NCY




Limb Measurement Form
Study EMD-003/004
' pate: ¥ cct. 2006
Subject name: Data recorder name: Bc// Js kg,
Subject number: 2( - Data recorder signature: wk},&.__

Limb Measurements | Leftarm | Rightarm | Leftleg Right leg

Length _ 22.0 22.9
|Lower (A) | 4.3 IS0

Lower-mid (B) (t.0 lgcS

Upper—mlg_(c) 214 2[5

19 s 0
|upper (D) 1t [adhin




Subject name:

Limb Measurement Form
Study EMD-003/004
Date; 1% 6ct 200k

Subject number: 37

1 Data recorder name: \?(] | Jotwisey

Data recorder signature: ;. « 14

Limb ligaéurements Left arm | Right arm_ Léft leg | Rightleg
Length - 2S 25\ 5§

Lower (A) s |s

Lower-mid (B) '7.5 '7.§

Upper-mid (C) 2z 22.5

Upper (D) 13 22.5




Limb Measurement Form

Study EMD-003/004
Date: 28 O c?. 2006
Subject name: Data recorder name: /5// Jokn socr

Subject number: 3T — ‘Data recorder signature: C"/("Q Vi

Limb Measurements | Left arm Right arm Left leg Right leg |

Length 28%.0 - 2%.0

Lower (A) | 16r Y. (6,5'

Lower-mid (B) /7.5 /8.0
23.73 23. 8

Upper-mid (C)

Upper (D) 257 360
B : Ef wICT




Limb Measurement Form
Study EMD-003/004
Date: 2¢ och 2006
Subject name: _ L Data recorder name: || Joling ou

Subject number: 39 T Data recorder signature: , ywy:

Limb Measurements | Left arm Rightarm | Leftleg | Rightleg
Length 25.5 25.0

Lower (A) 7 (4s. 1€.9°

Lower-mid (B) (7.0 \7.0

Upper-mid (C) 0.5 21,0

Upper (D) 21- ¢ .0




Limb Measurement Form

Study EMD-003/004
Date: 2§ Pc¥sbar 200

4
Subject name: _ - Data recorder name: fzaw.. A’; m',
Subject number: Y Data recorder signature: 5 = 3. 2

- |Limb Measurements Left arm_ Right arm Left leg Right leg |

Length 2 6’ . 2 ‘7’

Lower (A) lL/é - ll17
Lower-mid (B) /7 L{ [{ é
(8.9 | 212

22.2 | 22-5

U per-mid (C)

Upper (D)




Limb Measurement Form
Study EMD-003/ 00‘:_ ¢ .
Date: 29 ocf. 200 . _
Subjectname: Data recorder name: Bl T obason

Subject number: l,/ / » Data recorder signature: A/%

Limb Measurements Left arm Right arm Leftleg | Rightleg

Length 22.5 23,0
Lower (A) IS.F /G '.d
|Lower-mid (B) 5.5 /9.5
Upper-mid (C) 23 2 23. 5

Upper (D). 240 2% 0




Subject name:

Limb Measurement Form
~ Study EMD-003/004

L4

Subject number: T 9z )

Date: 26 Ny i

reeorder name:Sco7T

Data mcurder signature: %”

nglit arm

Right leg

Left leg

|Limb Measurements | Left arm
Length Y 2g - 35 35

Lower (A) 1&3@2),,; 1% .5 s | a4g

Lower-mid (8) 2y | 236 3?‘-3 1.8

Upper-mid () 2% | 259 336 | 38

|upper (D) T a.H 35.8 @;‘-3




Limb Measuremént Form
Study EMD-003/004
Date: 29 ochber, 200C

Subjectname: = . Data recorder name: (5// Jobiasox
Subject number: Ltz Data recorder signature: . 4 9 {—
Limb Measurements | Left arm Right arm Left le Right leg |
Length _ Xa¥> 294.8
Lower (A) 7.5 {7.0
|Lower-mid (B) ' 2l 5 2/. -0
Upper-mid (C) 265 29. 0
Upper (D) 29 ¢ 27.0




Limb Measurement Form
EMD-003/004
Date: 2% Ocholyer 200C

Subject name: Data recorder name: /5/ /7 Jodusow

Subject number: ¢4 T ‘Data recorder signature: (- 4. /,4\_,
Limb Measurements Left arm Right arm Left leg Right teg |
LngLh 2 7.9 2 Z - g
Lower (A) 13. 5 /3.5
Lower-mid (B) v /64 /5%
Upper-mid (C) 200 0.0
20. ¢ 2/. 0
Upper (D)




Limb Measurement Form
Study EMD-003/004 .
Date: 29 0clebe/" 20006
Subject name: : . Data recorder name: B!l Jokusson,

—_—

Subject number: q?"‘"‘_‘\—~~ Data recorder signature: (/. K. N_*

Limb Measurements Left arm Right arm Left leg Right leg

Lengi:h 21.5 210.6
Lower -(A) .o (2.9

g€ VKT
Lower-mid (B) - | 6.0 4‘6’“!@7
Upper-mid (C) 20.5 | 2(.5

Upper (D) ' | Z_('S A5




Lil_nb Measurement Form
Study EMD-003/004

o Subject name: o pate: %Zt:{rﬁiz'\éezra::me: Bl Tolinsg,,
Subject number: ¢ T Data recorder signature: « 4 (), /
® Limb Measurements Left arm Right arm Left leg Right leg
[Length. 240 249. ¢
Lower (A) | /§.0 (7.7
® Lower-mid (8) 23.7 23-7
Upper-mid (C) 3/.0 38 s
Upper (D) 302 3.0




Limb Measurement Form
Study EMD-003/004

) Date: o &ct. 2066

Subject name: o Data recorder name: /5//{ Johus ocy

Subject number: So Data recorder signature: (/- }M/_,__,
Py ' Limb Measurements Left arm Right arm Left leg Right leg

Length 22-.0 2/.5

Lower (A) S0 - /Y,5
o Lower-mid (8) c.o /¢. 0

f__E/‘.,.,/a 3/ iofol
Upper-mid (C) [Z<C 215 22.%
.0

Upper (D) 23 23.S
. .
. .




Limb Measurement Form
Study EMD-003/004
Date: 30 Oc? 2004_ .
Subject name: Data recorder name: 8/ Jot+seq
Subject number:"f ;T Data recorder signature: « X }/L‘-

Limb Measurements Left arm Right arm Left leg Right leg |

Length - 249 1LY
Lower (A) A : /6
2/ @:«kx
Lower-mid (B) 2075 % 7o 5
Upper-mid (C) 27 | 27.5

Upper (D) | 27.5 27.5




Limb Measurement Form
Study EMD-003/004
231 pg 200 ,
Subject name: . *  Data recorder name: <S> T Carvot/

———

Subject numbe'r':'z;’i _ . Data recorder signature:

Limb Measurements Left arm Right arm | Left leg Right leg

Length 75.5 37

Lower (A) Iy 23.5
|Lower-mid (B) A '_2 37

Upper-mid (C) _ _ 24.5 Ho.u

Upper (D) : 0 HopY:




Subject name: _ .
‘Subject number: 537

Limb Measurement Form
Study EMD-003/004

Date: 3/ vV c¢T 7/!)'9"7
Data recorder name:

Data recorder signature:

Sav

el

Limb Measurements Left arm Right arm Left le _Right leg
Length ¢ 2‘ ’é O 5’

«
Lower (A) ‘ 5 : 23,5

. |Lower-mid (B)

19.5°

bl

Upper-mid (C)

2

38

Upper (D)

255

22

Conedt!




Limb Measurement Form
Study EMD-003/004 )
Date: 3! och zo0b

Subject name: Data recorder name: 3¢!! Joh«“so
Subject number? —— Data recorder signature: w 2t~
Limb Measurements Left arm Right arm Left leg Right leg |

Length | e b E $

Lower (A) \ 7 : . 25

Lower-mid (B) 2 [.£ : 26

Upper-mid (C) 25, ¢ | 3 .l

Upper (D) 2? | S




Subject name:

Subject number: 5

Limb Measurement Form
Study EMD-003/004

Date: | Nov. 2006

Data recorder name: A <V
Data recorder signature: /j. .y

Limb Measurements Left arm_ | Right arm Left leg Right leg
G- ¢ 2¢-5 :
Length G .o
6.5 le . T 20,5
Lower (A) : :
Lower-mid (B) ) 9.5 4.
26
b O .
Upper-mid (C) widy 350
26. b 2L.$ LI
Upper (D)

R rm\r.g




Subject name:

Limb Measurement Form-
- Study EMD-003/004

Date:

p—

(4%

Data recorder name:

Subject number: " Data recorder signature:
Limb Measurements | Leftarm | Rightarm | Leftieg | Rightieg
Length 2.8 | 235 3_2 o | 32
Lower (A) 155 | 1s7s 226” 229 '
Lower-mid (B) 205" | 9.5 |3lo |32.0
Upper-mid (0 230 | 235 |3725 |37.5
Upper (D) 25.0 25.0 | 35, 5,. EINY




Limb Measurement Form

Study EMD-003/004
. ) Date: 2§ oct. 200G _
Subject name: - - _ Data recorder name: B/ T34 s1504
- Subject number: (, , Data recorder signature: c. & g A —
Limb Measurements | Leftarm | Rightarm | Leftleg Right leg
Length 2%.0 27.0 Bdp | 3%s
Lower (A) _ \8.< 1%.5 z3: 2.5
| Lower-mid (B) | /.0 21-2 | Z7. 0 29. 5
Upper-mid (C) 29.% A Bo.vb }’75 33.5
Upper (D) : -~ 29.° 29 .0 Fé. 0 355




Subject name:
Subject number:

Limb Measurement Form

Study EMD-003/004
Date: 23 Sc?. 2006

Data recorder name: S¢7/ Joh4sen
- Data recorder signature: .. €. éa,,z__\

Limb Measurements | Leftarm | Rightarm | Leftleg | Rightleg
Length 130 | 23¢ 33.0] 36s
Lower (A) IS'S | IS5 | 226 23. o
[Lower-mid (B) .0 7.5 308 28
Upper-mid () _ 21§ 27 o| 355 35S
Upper (D) 23.5 23.$ 32.5 33%.0




Sg95'0b | bAD H 3 £ -
Lh9'206 080 kb [4 [4
08% hb | £9A 95 T AeL "ol | e Tol T 9k88" > 333"
{b) Jaye ssey [(D) ai0joq ssen 1[quinu ety (b) saye sseR [(D) a40)8q Ssely Jaquuinu jepy (D) {b) sJs0jeq
Jojje 1o3awisog|  Je8jpwisog
531 3yBl 'uoRoT °q Boj yby ‘uonoT 'a 1346R "ql
& 0h 9 87594 3 £
529 M 9029 Lk [4 [4 ,
0729°L 999 ' bb T biL s o/ Thl hol T 520" 9 $280 ‘9
{©) a1oue ssep [(D) ©4039q ssey Joquinu jeu) {b) J19ye ssejy [(D) ©10j8q S5l Jaquinu el (b) (D) 2J043q
: Jaye Jajawisog| Js938WIsoq
Bey ya| ‘uonot D ~B3j3y9] "uoRoT D Boj Yo 3
09° &b $09 %l 3 €
£09 b6 L1790/ 4 z
L72'eel | 980 csof T Zhi’ pol dL0° S0/ 1 - Pth A bbih'ly
{b) Jayje ssep [(D) 9J0joq ssel Jaqwinu jels (b) Joye ssep [(D) a10joq sse Jaquiny el (o) (D) sdojaq
: Jaye Jejpwisoqg| Jelwisoqg
ue Yo ‘uopol ‘g wJae ybir ‘uoRoN ‘g uue 4B g
980 o/ [ed82 707 < 3
989 Jo/ | ¢of "z0/ [ Z —
of 207 | FEL Zal. T 8lo' S0/ | 09890 T @hi 4| 5Pl F|
[{6) Joue ssep [(D) 910joq SSEW|  49GWNU |21 (6) Jaye ssew [(B) alojoq sse|  Joquinu jela) {6) (D) aiojoq
Jaye Jajpwisoq| Jayawisoq
wJe Yoy ‘uono 'y uLe Y9 ‘uono vy wie 3o 'y
“Buydiues uoRon ‘111 uopedyddy 20ndRd "11 SjoUOD 1

I\Q.\&..\u :aameubs Jop1odau vleq

WSt Q[ // 157 aweu Japioded ejeq

2002 20 ST i9jeq

v00/£00-anW3 Apms
w04 e3eqg UOROT

p4 "..wnE.E, Pafqns
‘roweu Pafqns

{
y



h

Q9Z Lol | 204 %a\ € £
2ih'QIT | €39 111 4 Fa
ZLE €11 | RS %N T RZ5hil | 505 Sl T
(D) Jaye ssel [(b) 210)3q ssel Jaquinu |Bu (D) J13)Je ssel [(D) 8Jojoqg ssepy Jaquinu |eu} (b) (D) ss0joq
. Jo}je Jlajapwisog Jajpuwisoqg
— Be)3ybu 'uoRo 'q Ba13ybs “uonoT *a Bay 3ybLi ‘uonoy 'a
20¢"301 | Sgo'bo] £ 3
299\ Lee 1) F2 Z
8S) el %10 “hii I bo5 " S7] 61 A T SLOR'S 09a h’S
(b) Joye ssey [(b) a10jaq sse Jaquiny jerl) (b) Jaye ssep [(D) 91059q ssel Jequinu [eny), (D) (b) ai0joq
. Jaye Jajawisog| J43pwisoqg
9] 3] ‘UonRo D 3| 13 'UOROT D ETETET] @;ﬂﬂ*ﬂ
a0 }r W [l
580 by ST .01 € €
vee 2l abL T IV 3 ) 4
€z R | s9T bl T YAl 9l ARl T _
(b) Joye ssel [(D) 810Jaq sSe Jaquinu ey (D) Joye ssep |(D) ai058q Ssel J3quinu jeu) (b) {b) alojaq
Joye Jajawisog| Ja3pwisog

wJe yyb"uonol g

we 346 ‘uoyo '8

wie B ‘uonol ‘g

T 829 .00

Sk - o1 € €
obl'ZI ] g BT z 4
3 P | ReEShi T L1k 9 STL N1 1 oYoh's | SSoh°5
ﬁmv Joyje ssel Amv 310j3q Ssei Jaquinu |eidg Amv Ja3Ye sse Amv 210jaq sse Jaquinu eil) ﬁmv Ag 24049q
Jaye Japuwisodg Ja3aWisog

wie Jof ‘uono 'y

Wiie 39| UoRo 'V

wJe 39| ‘u ‘¥
20 lalhZ LAM

Bujjdwies UoRo1 ‘111

uonesijddy aa1oed 11

Sjoaj3u0) ‘1

. l.\l..(ﬂ«ﬁ ¥ ~ sumeubis J9pioddl Blea

votunQr | :,m_ :Bweu Japioday vyeqg

90 '@ b2 oeq

$00/£00-QW3 ApmiS
wJa04 ejeq uonol

ol

b :equnupaigns
| :aweu polqns



[{z 93 €97 8% € €
Lib' b AL 'L [4 4
272’y Tht 2L 1 LET O] Bhi %0} 1

(b) soye ssey [(b) aiojoq sse Jaquinu [eny (b) 13ye ssel [(D) 840jG ssel Jsquinu {eu) {b) (b) aJojoq
: Joye Jajpunsoq| J9rewisoq
~ Bej 3ybl 'uonoT 'a —Bel 3yBH "UOROT °G ~ bej }jby "'uonol *a
o7& | (L9 °bg € € duoh
A 361T°3b 3 3 s glbe s | bbb
=hi 85 | _Fin UL T BRI €01 | 909 hg) T BT 22092 | Lobs 2
(D) Joye ssep |(b) 210j8q sse Jaquinu el (b) Joye ssel |{D) a2J0joq ssel| ~Jaquunu jerig (b} (D) 240j0G
J1aye Jajawisog| Jejpwisog

Yo vono o 3| Yo} ‘uonRoT *J 9| ¥8] ‘uopo "3
1 b9 bR 1% QL € €
S&{ Sb he'S5b z z
hth bl hLT*00Q!l 1 LT hal SLL'Sol 3
() Joye sse [(B) a10joq sse J3quinu jeu) (D) J3ye ssel|(D) aJ0jog Ssel Jaquinu jeny ] {(b) (b) aiojeq
Jaye Jajswisog) J1:pwisog

uise Jyb ‘uopot ‘g

wae Jybis ‘uonjon 'g

wae 345 'uono] 'g

€15 0% | L\b 15 € £ 5P
ohb S}, 8¢ ‘Lb z b4 »F 1 Eb' ¢ S YARTS
het 00l | L52 lal T SLL 50) coi'Lal T ST Txgh TC3RT
(b) Jaye ssel [(D) aJ05eq Ssely Jaquinu jely ) J9ye ssely |(D) 910j9q ssew 1agquInu jeidy (b) {b) 24043q
, Joye Jajswisog| Jarawisoq

Wie Jo] ‘uoRoT 'y

uiije 3] 'Uono 'Y

Wwie 3] 'uUono 'y

Bujjdwies uopoT ‘111

uopesjiddy soneld 11

Sjo3u0) °1

‘I\v\\. > v :aJnjeuBys Jepiodadl ejeg

veguyel |14

ey JopJlJoddl ejeq

a0t \klvwa.\..v o bt oeq
¥00/£00-QW3 ApMmiS
wio4 ejeg uojjon

€) equnu P3Iqns
jiaweu palgng



¥

007 ST (e IE 3 3
LLb'Lé $56°6% 4 (4
556 'b¢ SsLth T hBo'AS | 954 'S T
(D) J1aye ssen [(B) alojoq ssew Jaquunu jeny | B) J1aye ssep |{D) 210Jaq sse laquinu etdt {b) (D) 240599
~Im Jaye Jajawisoqg rl_mqu_moa
Bs]3yBl 'uopoT 'a 697 3ybia ‘uopoT "q Bo| 34B1 "UoRo1 'a
S§L /A
—=<$L - Fh | oll EA 3 €
oll'shH cl0’'9h [4 4 .
$L0 94 <Se bR T oSk (S 98L. 65 1 Slih'S Shab 'S
(b) .teye ssey [(B) 9J0jaq Ssel Jaquinu jer) (b) Jt31e ssel |(D) s10)0q ssep Jequinu jeld) By (b6) a10j2q
Joye Jajownsog| Je9pBwisoqg
B3] o] ‘uopot Bay yof ‘uopoy D ~ Bapyej uoRet D

20joifLt £AN

S¢ 'br

2L9°6h 3 €
ZL7 bl Zz29'05 4 4
219’05 lhE 1S I 26,65 292902 T
(b) 19)e ssey [(D) aJ0jaqg ssel Jaquunu (e (b) J3aye ssep|{D) ai0jaq Ssep Jaguinu teudt (6) (B6) sJ10jaq
Jaye Jojpwisoq| J4939WiIsoq
wae 3ybis 'uonnol ‘g wae 61 ‘uonoT 'g wae Wb .co_j
JhE /S5 L2 27 € 3
setr s | g2/ 78S z z A
eS| REBO RS T 29907 Th71D T 65¢s'e | 75¢%'¢%
(b) Jtoye ssep [(B) a10J0q ssep Jaquinu [ew], D) .aye ssep [{b) 210j2q ssepw Jaquinu jell {b) 910589
Jaye J9jaunsog| J93BWISOg
Wie 33| 'UoRo1 V| wiie Ja| ‘'uono v ae 39 u v
. pleijer oy
Bujdwes uopoT 111 uopeojddy aomeLd 11 $jo3u0) °I ;
IIN“Q\.\/\ ~) :=2ameubis JopliodaJ BieQg S/ equinu P2fgns

9wieU JOPIOoDDI RJeq
2002 S>9070 #Z =eq .
v00/£00-QW3 ApmsS ;
w04 ejeq uooy :

“osiry el /148 - ioweu PIfqns




(39991 | hno_ 01 € £

1£9 oV Oh5 1)) [ [4

L PN | hro' SN 1 S1° Bl L2l bid T
(b) Jaye sse |(b) alojoq sseW Jaquinu jew) (b} J19ye sseW [{D) 210j9q Ssen Jaquinu jey) (6) (D) 2Jojoq
' , Jaye Jajpwisog|  J9RWISOQ

Bep 4B "uonol ‘a

"Bo 3461 ‘uo3o -a

~Bolybld "a

899 bo!

hho' %0\ € €
ah3 V1 | 1bo T} 4 R z
hLo S| 8ag *9\} T LEl B! e o2} I LZSS'Z | o/ S5'2
{B) J2ye sse [(B) s10j0q ssen Jaquinu feny {b) Joye ssel [(B) a1ojaq sse Jaquinu et} (b) (b) au033q
. Jaye t9jpwisod| J498Wisoq
1349] ‘Uo3oT D " Boj 3je] ‘uonot o B3] 3397 D
[ 890 60T | 180 ba) 3 3
10 'edl | beee [4 [2
gog oy | eI T H LS oz 091" 1Z\ 1 ,
(b) Jaye ssep [(B) a1042q SseW Jaquinu jeuy {b) Jloye ssep |(D) ai0joq Ssel Jagquinu ey (D) (b) alojoq
Jsye j9gpwisoqg| . JerRwisoq
wre yBi ‘uoRoT ‘g wJe 3B ‘ucpo g uue b g
18b Lot le % Q1! € 3
bLLTNY 5.2 " hil -t (4 .
S€b | 8hb LI T 01 12} 38 12) T zoz1 1| 9811°C
(B} a9ye ssel |(B) a40j0q SSel[ Jaquinu jeLL (6) d1oye ssep [(D) aiojoq sseW|  J9quuinu jerl (6) (B) aioJaq
Joye Jojpuwisoq|  Jejpuwisoq
ule Joj ‘uopo 'y uue ysj 'uopo 'y wlie 3o vy

Bujidwes uoRo ‘111

uoped|ddy sopPelg 1T

sjoljuo) 1

l\c\\w ~ 34nmeubis Japiodal meq

woswyo [~ /(7S] iPwWeu Jopiodel eeq

9002 470 52 3eq

v00/€00-aW3 Apmis
w04 ejeq uono’

L/ equinu 3fgns
oweu pafgns

i




390 ek £l 3 €
3B | BEL bl [4 4
wvm_ V{74 $Qm e/ T £ 965 €/ CEe€ETAC! 1 -
(B) Joye ssel [(D) a1032q Ssen Jaquinu jeut (B) 19Ye ssey |(D) a10j2q ssel Jaquinu et {(6) {D} a1055q
J9)e Jajowisoq| J9jdwisog

69| 3ybl ‘uonol °g

Be) 3ybL “uonoT 'a

“Bo) 3yBp uonot ‘g

0€h" 1 5204l £ £ _
3EE LIl | Nqg ° 0C] T T
Hab T/ alg E¥/ T T=Z27p87 | 983 .5¢7 T DZ2<¢ 5| seg? 'S
(B} 4oye ssel [(D) as0j0q ssen Jaquinu jeuy (6) Ja3je ssejy |(D) a40J0q ssel Jaquinu jeuyj (b) (B) a1052q
19Ye Jajauwiso J2}2UWISO

3] 39) ‘uopo

9] 19| ‘Uoiro *D

B TR o)
‘“a H

jolf§t o
L9737/ Jah &)1 € 3
logcrars <SL70¢/ [4 [4
£dsc€/ LIgrr/ T T3E 5€/ Seh"Tel T
(6) oye ssey|(b) o10j2q sse Jaquinu e (6) Joye ssewW [(D) 240)8q SSEW Jaquuinu |euL (B) (G) aJ4059q
, Joye Jejpwisog| JelBwsoq

wiie yyBLi"uonoT ‘g

wJe 34bi1 ‘'uonRoT 'g

wJe Jybu ‘uoijol ‘g

Sk ST 257 677 £ £
$55°9C | BhRE Tel T (2
LIEEC/| tal &t/ T 3TA"IC] | <30 £%/ T iYL P @R$
(D) J9ye ssejy [(D) alojoq ssel Jaquinu et} (b) J9ye ssel [(b) a10jq ssep dsquinu [elf {b) (D) alojaq
, Jaye Jejpwisoq| J9jswiseq
wiie Jaj ‘'uopno 'y wJe 33| ‘uonoy 'y wJie Yo 'USRo V|
) R ?m._m.« Lol
Bujjdwies UoRoT “I1X uonesiddy addeld ‘11 S|oJ3U0) I
\J\\J\J%S:ﬁ:u_m 19pJod3J B3eq Vo4 sIsquinu 3afqns

IDWeu JIpJodddl vjeq
e 429 € Leea
Y00/€00-aW3 Apmis . :
uLlo4 eyeq uojjo

aweu PI[fqns

A TR




<4/ L% €a& oL, € €
XLl T b /ar’s 5 [4 4
S, €L “4h 6L 1 B ££79q7 9thtao/ 3 _ €97 9 Elea *9
(D) 1oye ssep [{B) sJojoq ssep Jaguunu ery (b) Joye ssew [(B) sa040q Ssel Jaquinu el (o) (D) aJ10j9q
Joye Joppwisog|  Jezpwisog
B9j 4By ‘uopRol 'a “B9) yBu "uonoT "qa ~ Bojybrd 'a
@ €7t ’a XXM 3 €
5 ﬁ@; I3777% z z ,
Z4h, L1 €Ll 907 T % Za/ A5 397 T FCEQ T | CEEQ’ I |
(D) Jt9ye ssep {(D) 9J0j0q Ssel Jaguinu ey (D) J1oye ssep [{D) a10joq sse J3quunu ey . (D) (b) aJ4ojoq
o Jaye Jajpwsoq| J9vwWIsoqg
Bey 3J9f 'uopo] D | 9] ‘uonoT "y 59 ¥o1°D
et 'l b €6 € £
FE°Tb bet 96 [ [4
€56 0a7 | Ji% 707 1 A5 Fal | © 7€ 407 T 9FELL | BELR
(D) J9Ye ssel [(D) 240)9q ssel Jaqunu jeuy (B) Jaye ssel [(b) a1049G SSeW Jaquinu jeuy| (b) (D) a10joqg
Joye Jojpuwiisoq|  J93dwisoqg
wie 3ybi ‘uopon g wae ybls ‘'uopo "g wae B g
Gt L | LH's £ €
T L5 | e 44 z [4
T€2 &5 VETIA T =z 95 L07 7€l 017 T 5967 | €596
(D) a19ye ssepy [(P) a1052q sse Jaquinu jeyy (D) Jo)e ssep [(D) 240)0q sse Jagquinu jeny A (b) (D) a10y9q
Jaye Jejpwisoq| 49l3wisoqg
e 3j3j ‘uopjo 'y w.e Jof ‘uopon v une Jyan vy
~ Buijdides UoRoT ‘IIT uoRed|jddy sopdeid ‘11 SIONU0) °X

pquinu PIAGNS

gu:u_u J3p1093a vIRg

u&,:\(‘% SRy Jopiodad ejeg
é& i

ﬂ .& swey Piqnsg

Aez € '+ AC :o3eq , ! :
+00/£00-awa Apms | _

w04 ejeq uoion .




o8}

¥

2L p2r | st S SU € €
p23° ¢t | +SFIBT 4 4
azz'6Z} g T 9L L 18 [ TRETLEY T
(B) 4oye ssew |(D) alojeqsew| Jtagquinu jedt (6) Jaye ssep {{D) 210j2q Ssel Jaquuny (el (6) — (D) a40joq
E3)('81 Q8+ 1aye Jsjawiisoq|  Js3pwiIsoq
B3y 3ybi ‘uonol "a ~ b9y Wbl 'uonol *a Baj b uonoT 'a
SvST Ot 55097/ € 3
IS8 27?77 02282/ 4 4
OETSSLg4 | SE7 7751 T S72 321 | org ATy T oe%r ¥ o083k K
(D) Jaye ssel|(D) a40joq ssel FERTLIVETTITE (b) aoye sse [(B) a40j0q ssewn Jsquunu jeuy Yy (b) 21040q
13y Jajawisod| 4938Wisoq

Baj o] ‘uono D

Be| oy ‘uono1 D

Ba) o) ‘uono

99 Jai {1 CHM
550721 REP U [ € .
oS7 g2V | i 82l Z 25 8 2% Si2ss k¢
SEr'ist bts*1y/ I %w:rlh.m.a < I
(6) J1oye ssen 9J0J8q Ssep| Joquinu jen] (D) 19ye ssey [(b) ei0j2q sseW| Jequinu jeu) (5) (b6) aio5eq
Jsye Jajawisog| Jajduwisoq

wae 3yBit ‘uono 'g

uue Y51 ‘uoRot 'a|

wiie 3yby ‘uonyo g

25071 W € €
AL, 9227671 (4 ) 2 b+ | OS5+
NI YYNH] 1 QIE REI 757 Mo T 058k L| h3& "
(D) Jaye ssew [{D) a10joq ssepw Jaquinu jel) {b) Joye ssew [(D) al0joq Sssen J3quinu’ ey [(3)) (D) a.1040q
. J9ye Jajpwisoq| J93pWIsoq

uiie 39y :._O_uOJ v

uLE 3j9] 'UoRoT 'V

wie Joy ‘uo Y
WEINT i

Bujjdwes uono "1l

uopesljddy s2Rdeld "I1

S[oRu0) 1

S\v& :2anjeubis sopiodds ejeq

_:s»urv YUeog

IDWRY J2PJ0dDL ejeq

%o +% hrZ i93eq

°T  $00/£00-AW3 ApniS
wJio4 eje( uono

"

:soquinu pofqns

roweu Ppafgqns




Tht Q)1 T €%% 014l € €
/lh2217 $98-2// [4 [4
obi'hil hit-hil T L9791/ L
(D) Joye sse [(D) a1ojaq ssep Jaquinu |eut (b) Joye ssei [(D) a40jaq ssep ..mnE:g () (D) at049q
Jaye jo3PWisoqg|  JelPwisoqg
Baj 3yBL ‘ucpRoT 'a ~ B9 3yBl “uoRoT *a Bs1 3yBl ‘uopoT *a
$9%8°q,] 1£5 771} € €
893°2/7 {Ah S¢] z 4
R/ AT Cc2h s)] T 8917 °9/) hS 9/ T hh 2 oZhh' T
(6) Joye ssep [(b) ai0joq ssep Joquinu |eld] (D) Joye ssep (D) aJ0joq sseiy J2qunu jel| (b) (b) aJojoq
Jaye Ja30Wisog| J939WISOQ
Baj 3jo] 'uono D 9] Paj 'uonoT 3 Bej o] 'uopo1 D
/€S /11 800-7// € €
{hbh 2]/ 558¢// 4 [4
tzb SI/ S1L'S]] T ZhS U 28 971 3
(6) aJoue sse |(B) 210J9q sse|  Jequinu jeny (6) Joye ssei [(D) ss0jog sse| Jaquinu jelip (6) {b) =4053q
Jaye sajpuwisoq|  JajpwIsog

wie bl ‘vonyon g

w.e 3B “uono ‘g

wae u-.—ﬂm.- ‘uonon 'y

T7h 277

899" 2// € 3

EEEEAU L7 H77 Z 2
SiL St} 11657} 1 28L ! Sited 1 62T 7 B8tl-2
(D) Jaye sse [{B) a40joq ssep Jqunu jeuj (b) Joye ssew [(B) @10j8q ssep Jaquinu jeup () (6) a10j2q
, Jaye Jajpwisoq| Jarpwisog

W@ o] 'uonRot 'y

We 3Jo| 'UOROT Y

mc_,_mEum.co_ch "I

uonedijddy edf3dedd "I1

wie 3J3] "UoRoT 'V

S|01uo) °1

.'l.(J\\C\ ~1 2injeuBis Japiodad ejeq

OSw O|h.. :\M

ouied Joplodady ejeq

9002 g 5T 9ed

+00/£00-QW3 ApmiS
wiog ejeq uonoy

of Hequinu pa(qns
. soweu Pafqns



IEST9 £09°49 € €
©%0° [y €22 1 [ [4
827 s¢ ohZ LL 1 S¢g0 8 90l 28 1
(b) 419ye ssep [(b) a10j3q ssel Jaqunu (elL (b} 1oe ssel (D) @10j0q ssep Jaquinu jeny (D) (B) a2J00q
Jayje Jejpwisog| J93dWISOd
Ba1 4B ‘uonoT 'q Bej 3Bl ‘uonon 'q —_ B9j bRl 'q
f00 ' AD . £59 99 € €
$22 /4 1490°SL [4 Z
LY bl 8L T 90¢ 78 OKE hS T 121€°5 YT
(b) Jtope sse [{D) aiojoq ssep Jagquinu jery (B6) 193je ssel (D) 810joq SseW Jaquinu [ely] (o) (b) ®J0j0q
: Jo3je JorPunsog|  JoIpBwsoq
S[ Wl 'UoRoT D ~ Bapyeiuono ) . LETET S I
Ss$2 7700 L 952D € £
/L9 550 AL [4 [4 ,
268 7/@#L/ 3 ohERZ2 LTSS 1 sHm &
(D) Jaye ssep [(D) 840J0G. SSBW daquinu jen) (B) asa3e ssel [{D) aJ40jaq ssel Jaquinu jerl) (b) (D) aiojoq
h&@ A Joye Jajowisog|  4a3owisod
une 3ybi ‘vonon ‘g wde 3ybu ‘uonon 'g ue 346 9
L5 LD 052 67 £ £
530 AL &2/ 5L [4 [4 .
978 ZZ S¢%Q8 T LT REY- 28, 98 T 9LLh Ch T3/ Ah
(6) Joye ssep |(b) a4ojaqg Ssel Jaquinu e} {b) Jaye ssel|(b) 240J2q ssep J9quInu |erit {b) (b) alojoq
Joye Jajpwisog| J93pwWwisoq
wie 3J9j ‘uvono v ue ysj ‘uonon 'y we a1 °'v
“Bujidwes uoRo ‘111 uopedjjddy adPeId "II Sjo3u0) I

\|1..\.\¥ 77 saameub)s Japlodad ejeqg
voSuya " 7179 OWEU JOPIODDI RIeQ

2002 " {20 b2 9}eq

00/€£00-AW3 Apms
wJi04 eyeq uoo’y

7/ :equnu pafgns
‘roweu pofgns



[TEIRTA /oS 'LC - € £
JEZNAS $£9 "L (2 _ _ 4
629" 8L bRG-LL T 59258 | 22818 L
13Ye ssey [(D) a40jaq SSEW|  Joquunu [eHL [(B) 1aye ssel [(B) 21049q SSelW|  Joquunu [eHL B (B) 210j2q
, : , Jaye JaBwisoq|  Japwisoq
A ~B9] 4B "uopol °g 53] 3yB1 "uonot °'q e 1 WBRI g
rrr.wr 20015 € Gl
_.900 13 28013 | z . . z . K
28028 925°'2% I 22¢ L8 508 38 T 11bS'7 | 20652
(D) Joye SSey [(D) 240joq SSepW|  Joquinu [fep) {B) Jouye ssey [(D) 940j9q SSep| Joagquinu [eq] _ (D) 240j8q |
. - ) Jo}je Jajallisog| J939Wisog
Bof oI "uono | Bo| 1o ‘UoRGT O LU B)
975’ /(& 23 € £
TAN ¥ L% 28 [4 [4
ML N LYY ) - 53788 | <oh % ; —
) 1oye ssely (D) 210j9q SSEW| Joquinu [BLIL (B) 1oye ssei [(D) 210J9q SSBR|  Joquinu [epL — (bB) . (D) aJ0jeq
, : , Joye Jojounsoq| Jewmwisoq |-
uLid 3YB “uoRon g e B} 'uopon 8| wie 3B g
o2h h8 368-A& € €
S48 4 8 0254 [4 [ ,
os2's8 h29°S8 1 aoh 48 2500 T 2ELZ'T| ¢c2LT°2
(6] ‘oye sse [(B) 210j9q SSeW|  JoquIny [euL J9ye SSey |(B) 910J9q SSeW|  Jaquunu [epl {6} — (D) 910j3q
_ Jaye Jejowisog|  Jejewnsog
ULiE 9| 'UOROT 'Y uue Yys) ‘UoRoT vy ) uie Yy 'y
Bujjdwes uoRoT ‘T uopwdNddy BoRdRid ‘11 $]053U0) T

]v\.%. ) "o..._u-.,.n_a JopIodas BIeg
waswiro L f1/8] IBWRU JIBPI0OA RJEQ

900z * 79§ i93ed

£00/€00-aW3 Apmis
urio4 B3eQ UOROT

%5 uequinu 9fqns
\ sweu pPofqns




AN EIE S € 3
£27° b21 | Rb8 " b21 [4 [4
bzegfs) | (B0 2%t T EST el ZRERXA T
(D) Jo)e ssel [(D) as0joq ssep Jaquinu jeut 1aye sseyy |(D) a4ojoq ssew Jaquunu jerl (b) (b) s4ojoq
A : Jaye sajpwisoq| 133awisoq
BapyBu ‘uonzo *q| Baq 3yby ‘uonol 'a ~ B9) 3yBl ‘uonot °a
SSp 2] L9 3TN € £
% bz g0 z 7 .
~(80°2%] | 1S5°2%! T 290 h¢) THhERE] T __bobh'ph Theh'h
Jaye ssely [(B) ss0joq ssew Jaquinu jely) (b) J3yje sse|y [(D) 240j3q ssei Jaquinuy el (b) (D) aJojaq
Jaye Japunsoq| Jajawisoq
LT 9] ‘uopol D 1 3o ‘uopo - | Y3 ‘uono |
TL9 "B ozd D) £ [5
$1C-od LG 0%} 4 2
25572%1 | 18 el T Shb "hel oLT 821 T
(6} 1aye sse|(D) ai0jaq ssei| Isquuinu [eLL (6) 19ye ssey [{D) si0joq ssel[ Joquinu jelit (B) (6) 210599
Joye Jojaunsoq|! Jajpulisod
uue 3yB}s 'uoRoT g/ w.e 3B 'uopoT g we 51 'uonRoT g
8¢b 3N XA € £
s Ol | L8 131 z .N
EAFIEEEIIEI b2 3l T 7L ST T 7592F | %€97°®
(B) asye ssely[(B) a1ojoq sseW| Joquinu jeliL (6) Joye sse|(D) a10jaq ssel| Joquinu jeuf (®) (b) aJ0)eq
’ Jaye Japwisog| J9WISOQ

wiie 38| ‘uonioq 'y

uue 39| ‘uolio 'Y

wJe Yo 'uonoy v

Bujjdies uono ‘111

ST e S

705777 :oinjeubls 4apiodas Breq
tosny ol :..m puwieu Joplodal vjed

uonedyddy a31peid I1

/, 134
Ko 420 iszea

+00/€00-QW3 Apnis
w04 ejed uono

h JRquInU P2fgns
Lioweu polqns



hirg9]g28 99l opdTufoshsy] 2] ar [ °°F £
fasi 9| (990 2|Q9KCU |5t 2| T | OF | ¢ | z
eS| Pl S| Vb ser | 436920 b o/ | ¢t gees [258agy| Qi & |
. Boj 3By "Aeids duind “a| 1348y "Keids dwnd 'q
59017 5{0LEQ.S [QSA S |REL U /] Ll ¢ 3
(stos| QLRSI U | e 11 | a | ¢ | e
go7s'h| S&IEH | sy 9z | (22 22/ 0! (]t £58-037 [221°2 54 Ol A ]
— Be) o] ‘Aeads dwing ) Do} e} ‘Aed uing *)
Lozt 2esiwlbeb 117 [Botsn| Q7 | L[ © €
TC0pd.| seesplsizzs | ¢Khel| o7 | & | ¢ _ ¢
Rbts's| Laisslzzziez |83 ¢ & ¥ 22T/ | NSS! b 6 |
, ue 3Bl 7Aeids duing 9|
S8Ls| (265H| 79p g 2585 & 3 ¢ =
T809%| Lensy (xkC/|qibsTI [ R g T
39R 'S N‘\er 'S SINFYES Q. g T [ T QpStsr | bkl Mu "9 '
{By3sue | (B)siojeq | (B) Joue 21054 | obesAGo | (ud) | -ou NG ._otmljﬁ 310j5q | 9BeseAcd | (ud) | ou
JaPulsog { JeRuiisog | Joutejuc) | leuleiuo)d g o3 upRs Woy | el JoulRjuo) | Jauleuod 1in} 103 Upis wogj | jeut
. ‘ sdwnd-oN | aoueisiq sdwnd-oN | duesIg ,
. uLie Yo "Aeids duind v wie yo| "Aeids dund V|
~ Bujjdwes duing "11 :ﬂlu%m:o_ﬂv!l:l_l ,
4 ameubis JopL0dal ejeq sequinu pefqns
\&rm IPWRU JOPIOOSS Meg onW\.MN\.M.\N . \"oE!._ Pelgns
. Loz [ ZZAG] oyeq
= £00/€00-QW3 APMIS
wJio4 vjeg dwng
® (Y Y @ @ P P o




9520 S| 90 h|oro 22l L5 e2!| S'b b | ¢ j
2017 5[ 190 S [1LSE2] [0 bl | sol b | ¢ ¢
8105l aSf0'S o hz! |95 9] 1 % r 1%0E) | oLS 1%l b et
Ba) yb Aeads duing *a Baj yBy ’Aeads dung *a
M:N.lv. OMo__m VYAV N 0% LT\ Q) b ¢ ¢
90h0 ' S| 9L L p [£09°CT1 | 18D 32! b si | ¢ ¢
Skl 5| 5896 | h38LI | Iot'0gl| Al L|? aLS1e) g% ] al RN
: Bo| 3yo1 ‘Aeads duing *D - — boj Yaf ’Aeads duind D
L585/°S | 97008 |/Le ._}3 2€2' $90) & Z/ € €
Leeos [QL9b A [esz27s0] 292 "F0] /A I 3 (2
rezors | Bbpé ' | 282790/ | OL7C9] % e/ |t 2980 | L&'11) L 9 ]
, e yBbu 'Aeids dwing g uiae 3ubL ‘Aeads dwuing ‘g
LE3LF 6898 % [os Lo) [S1580) I T z/ ¢ £
LS8Lh | hb8% 4 |257%0) [(37 Lo 3 ¢/ < 2
LI | e2LOA ] 18700l [ 99801) % shlt L6 | S92l L sl
(Gyaaye | (D) ol0jaq | (b)Joye | (D) al0joq | ebeIeA0D (wo) “ou (GYyoye | (D) o10j3q | oDEJoADD [(T))] “ou
1239Wwysoq | 1933unsoq | Jaujeiuod | Jsujeauod lInjJoy | unis wouy | feuy Jauigguon | Jauiequon liny 10§ upis woyy | jer
sdwnd-oN | aouelsia sdwnd'oN | aouesiq
we Yoy ’Aeids duingd ‘v uue Yo 'Aeids duing 'y
Buidwes duing "IT uonedjjddy 9op3deig 1
lll%\w\ 3777 :aamyeubls 19pi0292 e3Rg \® ".__..X_E:: Pafans
Y1 0819270 I \\\%. :PWeu JIpIodad B3ed | }owreu afgns
7%= 9002 P20 hT idjeq __
00/£00-aW3 ApmiS !
wiog ejeg dung
® o ® (] @ &P V] y




Z1Zb'h | pool'h | BhG @9 | Lol 29 | S'h) T 3
Shit o |WEb’S [Lo°T9 |Ihb' h9 hi b ¢ ¢
bizbs [5s0L°5 [ ThE'RY [ hbl'LY s ¢l Qv. | T 1hs' 28 |os0'he ol 2! T
, Boy by “Aeads dwingd *q ~ Be) 4Bt Aeads dwung *q
U009 gdhb'S hblL) 807’49 S84 | <
e 33|\ * 0 &\&\T\W«v\ i ﬁ\i\ MU_a_\m.»m, £
e 38119 3266 pes L | &l | gl | ¢ i
9Iblo'e |8258 5 |hOR’|L PSL &L £\ <l t 0o’ Ly |[ILH'S8]  stol u T
5o 9] “Aeads duung ') Baj yo| Aeads duing ")
NTh (190 6 [85052 RSt b TE £
IhsS% b |L9L7'p | $0I°SL. #1277 9L o) 2y | ¢ ¢
LISYD [oghS' b [229-9L [bel'8L | S al | 1 Ih'SR |LLb 9% b m it
wue 3ybit ‘Aesds cuwingd g wiie Jybys Aeads dwing g
0LL9'b |opISh [ber L |15 L b l € in €
OLS'h [pBOR'h [10578L [ €10 18 L | or | ¢ 2H | T
2ieh |LibV | €19718 [¢£6° 23 b zl 1 LLb' IR [€22°88 S'b ol '
(6) soyye [ (B) a1o09q | (D) soye | (6) ssojoq | obessacd (wd) ‘ou . {6) joye [ (b) aiojoq | obessncd _ {w) ou |
Jajpwisoq | 493awisoq | Jaujeuo) | Jautezuod |- jnysoy | upis woy | el 1aurejuo) | Jaujeuo) Jin} 104 upis wioyy | jen)
: sdwnd-oN | asueisia sdwnd on | souelsig
uue JJoj ‘Aeads duing 'y wiie yof ‘Aeads duing "y
— Bupdwes dwng ‘11 uopes|iddy e5p9eig 1
\J\o\, 3 - aumeubis Japlodss eleq 9 u3qunu walqns
woSwyo S (/)5 WU J9pIodda ejeq | oweu P3fqns
a007 -420 Hz i@led | A
¥00/£00-aW3 Apnis
wJo4 eyeq dwng
® ® o ) Y o » P




CLIG 'S [o€/L S|2pt 99 [652C7] 1 | of | © K

29eh'S|£582'S| <5879 | BT L9 ) "N e ¢

obss'S|ULL' S| vg2'b9|0%80L | 11 h]T ke (U298 2/ | 2 | ¢
, 9] Jubi1 “Aeads dwing a 9] Yot ‘Aelds dwng *a

lolL>5 |8h65°S | 028 9L | Ne2tL I "o\t £

050 S oo s [pigze forkst | 27 1 1 |F ¢

2855 | SLAA S [olb'SL | hol Il f1 Z/ ' €12'98 |(st°88 St z/ I
Boj Pl ‘Aeads duing * ~ Boj ¥9] ‘Aeads duing )

e B|(87%°A| horaLfopste | o o/ | E 3

Lh'S[T2OE SlenS Ll [l 8 8¢ o/ b | ¢ ¢

16SH°S | €S8 S | L1 8'8L {59508 7) o/ | T LEIBB | LihLDd ol o/ '
wite b “Aeads duing 'g wide 3ybiy 7Aeads duing g

Leohs [Lbbl-s [ 576082618 o | o/ | € ‘

0b82.5 | hboT S| ICL/B | ST0°€B A L | ¢ . ¢

holibf | 398'p| 2058 |Baly h® | o L ! bik L3 |abL gp /" ot |t
(G)joye | (B)=i0joq | (D) Jaye | (D) a40joq | 9bRIDSADD {(u13) "Ou (6) 1oye [ (b) 210j0q | obeEIoADD [(0TE)] ‘ou
Jajpwisoqg | Jajowisoqg | Jaurejuod | Jeauiejuo) i1y Joy upDjs wody | et Jaulequod | Jaurejuo) fing Joy upis wouy | jedt

sdwnd'oN | soueysig sdwnd'oN | aduejsig
unue 3o ‘Avads duwing 'y uie 39| “Aeads duungd 'y
‘Bundwes dwing ‘11 uoned|ddy aonded 'I :
!’Q\‘\ 7 '~ :eameubls Jopiodad e3eQ E/ uequnu pafgns
toswmya/ [/I1S] Pueu Joploddl vjeq . i aweu PIaQns
9 007 “$20 #Z :93eq ‘ . ,
v00/€00-aW3 Apms
w404 ejeq dwng
@ ® @ o ] ® & D




bl oy

e 5 [SS%as %L ot [ g1 | € €

beet S| eool's [%LgL [IY9L] oT | L) | ¢ | ¢

eo sl [ 1Y% (519 ] g7 ] BY |V N AZY TR AN B sv| !
} Boy 3ybia 7Aeads dwuing 'q bej 3ybi1 7Aeids dwind *q

sL22’ 5 Lk0%S [519°bh [oLt0) {2 LI | ¢ €

99%bh | bhLL h [LoL20) [cez 90 | W1 IR ¢

219G | 85955 | L0} | SLVbol A AN Uk hz} |929°97) S\ b | ¢
Bo| 139) ’Aeads duing D Baj yo| "Aeads duungd D

Wsh P swn [ Subol[oss W] 9T T 91 [ € £

STehh 9608 h | 025 (It [hsLEHY sl sl | ¢ ¢

0% b hIst h | pseell [bbeol) N 1) ' 02119l | Stobu ol ol | *

: ulie 3ybit “Aeads duing g wie 3ybus 7Aeids duing g
29k [ bbbl [0S | pt | ool € :
ASSh| (hps h| D% |seond hi ol z ¢

ILhG b | AhTh b | 50T | 1307771 1 I ! ste” ol |99z by 2 b !
(b) Joye (D) 2J043q (D) soye [ (B) st0joq | obetoaod (w) 'ou . (b) Joye | (b)oJ0joq | SbessAod {wo) ‘ou
Jaawsoq | Jayswisog | Jouejuon | rsurejuon ingdoy | upis wouy | jer) Jsureiuo) | Jaureiuod lIng 1oy upis wouy | ey
sdwnd'oN | aduelsig sdwnd'oN | asuesiq
ue Py ‘Aeads duing 'y wie Yoy ‘Aeads duind 'y
~Bujdwes dwng 'I1 uoneoddy soppeld 1
(IVl.\w\.\u raimeubis JopIoodd RjeQ b/ usquinu efgns
vosSLio L [f!Q :eweu Jepiodas ejeq ', 1oweu QNS
900z *$7C ST :ajeq i
v00/€00-QW3 Apmis
uuog ejeq dwing
® ® ® P P Py o o



2994

alhoS sa°s3 h10°97 L ) | ¢ £
78525 (56955 |/LFI0/ [Liz Lol s Al | ¢ ¢
ShiS S| S9hes [2bb 0]l |35/ b YRR s/l [$2L€]] A AL T
"53] 3yby “Aeads dwing "q Bej 3ubp “Aeads duing q
(s5¢0°s |I9sEh [(Bo kT |52 3 L i1 € £
Q%h) 5 |22g 55 (81207 71962 of S s/ z 2
(L1428 | 72825 [bLS o2 2l | ) 70 |1 82, €1 | 5%€ bl A Zl |
. ~ Do) yoi 'Aeads duing ) ’ ~ boj Yo ’Aeads duing "D
258%°h | 594 |774 Lot |775 80/ % Al ] € €
5594 | (h19'k |77580] [89( %0/ P A/ ]| T 4
(bSTh | 082 [29272I as?- 711 s s/ | T sschil | 88C AT 3 z/ | T
ue Jybi “Aeads duing 'g we 3ybu Aeids duing g
Tbeeh | €LbiR|39( Lol séE o I YR €
LbsTh | oszi b | sbeol| szl | P S/ e ¢
bIss ¥ | 55€54 |lasr zl7|SUE £ St T R AR RY 3 T
(b) Joye (b) auoyaq | (b) Joaye | (b) 240j3q { 2bRIDAOD (wd) *ou , (6) Joye | (b) auoyaq | abesoaod (wd) | -ou
Jejpwisoqg | Jajpwisog | Jaujeiuo) | Jaurejuod ingdog | upjs wouy | jeulL Jauejue) | Jauieuod 1ing Joy upis wody | jeut
sdwnd oN | soueysig sdwnd-oN | 20ueIsig
wae Yyat ‘Aesds dwungd v wie }yof ‘Aeads duing 'y
d_..__aEnm dwing “II uopes)ddy 2o13oeig I .
i.\\ -] :aimjeub)s Japiod3d e3eq e/ equinu PIfqns
Loswiro [ ff/S] OWeU Jopioddd ejed .__ soweu Pafgns
. 9002 7@ 1T :ajeq ’
¥00/£00-aW3 Apmis
wio4 ejeg dwnd
® ® ® @ Py o o r'y




@

Com +4| (eh89] 05961 (i1t 1/ e€ |t ¥
19999 | H$£5'9| 8esal]| Gherel!| </ | € | ¢ ¢
1ep | B D fe A |4t EIT] 17 | €€ [ ° wle| eieer| vl | e !

3] 3ybid Aeads duing "q ~Bej 3yBll "Aeads diung 'q
£S5 | _Shht |V £01 | 165301 e/ | sl ¢t €
L399 15385 "T| eheel) | ss8<)l| [y | €Y | ¢ 1 ¢

LS P AER'D | st 1] 94 bT1 {/ et |’ el agrset| </ ¢Cl 1

b3t o) ‘Aeads dwungd *D .Wo_ 39} ‘Aeads duind D

Shr s | Serts | %ogo) 2t9be)| L | 9/ | F €

7 8h3°S| Sett S| 8s2s it 5 1] S A/ e c

PEE S| 405 | OEGIT| 235087 L | 47| © cer-selbgea/| & |59l | ¢

uie 3ybus 7Aeads duing 'g : } wie yBu 7Aeads duing *q}

2HES| 856 [2H A | gest 0 > 9/ | ¢ €

.,i.n .\ . WWQ.M: m%Ww .ﬂ: : ,W Qv\ ¢ £

g529°S | Eshe S| Ighdd |s82°18) JA 9 U (L8 el |age e/ + g1 |7
(6) aoye | (Gya1039q | (B)Joye | (b) aiojoq | obes2a0d | (wo) ‘ou _ () 4oyye | (b) suojoq | sbessaod {wo) ‘ou
Jajowsoqg | Jojownsog | Joujeuo) | Jsulejuod JIny Joy upfs wody | |eut JBujeuo) | Jourequod | [Ny Joj upfs woJy | jeur

sdwind'oN | a2ueisig sdwnd'oN | soue3sig
wue o) ‘Aeads dungd 'y wae 3o ‘Aeids duungd 'y
Bujdwes duungd "I1 uopedijddy sodeld I
B =y <

:aJnjeub)s Jopiodad ejeq @ ] aquunu P9iqns
\Juki&.wﬂ/ Wy Jopiodad ejeq QQQN .*@:{ | toweu PIfqns

g I\.g S\\.. \ :93eqg i

,voow '00-aW3 Apn3s |

wio4 ejeg dwng
o P ) @ & a8 P % )







o AT

T s s 8 h RS 1919 | L] b | ° €

SeorSsocos | (€1)D o'k | sz | ' | ¢ ¢

L8at's| 998°h | £049 |y L hz | s€|° 0% | hhirjb| N L |t
) 134Dl “Awids dwing °q .} ucuﬂ.,.ﬁlﬁnu%

. Jo.b&& “&1@ :

hiro's | INL'p LB M lobo'hs | Bl sl e €

bLeS's| st/ 5 |0bohl[pyyr9L | 22 b |G 1<

hosth99csp | ALeal|Meie | a1 g€ |7 hat-lb | Bbl-gt 1 T B
Boj yo) Aeids duwing 5 _ . B9 ye| "Aeids dwnd 5

SSHh | SEs | 7884 [$8b)8 | | ss| ¢ £

T2ElP (@b E | (8b]] |aIL €S | Pl L | ° ¢

82S'h | BoSHP | a%ER [ basSE | ) s'9 |t blz gy | as2'hi |3 % | !

A oA une 3By ‘Avads dwing 'g . e By ‘Aeads daing '@
€£§1h [10hbE | LI5S [sozlh I'T oo [F -t
ST [fLAT] [50005 (%88 | 2 | & | ° 1 :
SLhoh| Sieh's 3838 |oth'ob %Nm: ol | * asTpb |97 s D |t

Toue | (B) 9i05eq yJoye | (b) auojoq | obeiaAoo ) ‘ou ‘ [ (B) 1aye | (D) 9iojaq | SDEIOADD ws) “ou
Jsjpwisoqg | Jeeunsoqg | Jaulequo) | Jaupeuon Iinj 403 upfs uiody | jep) Jsujequod | Jeulequod 1ing 4oy URjS wiody | ey
i : | sduind*oN | souesiq sduwind-oN | @oueysig |
QLI 3yof Aesds duing 'y wie Yol ‘Awids duing 'y
“Budwies dwind 1T —oRDIAdV BPEd T _
..c..ld\‘\.\v‘ ~7 uo..:us:u.r 19pJ0oal RjeQ © ¢ equnu pefqns
mesug ol Y23 "oEuc..ov..ooo..Bcn.woou 40 5% o1ea IDweu PI[qns
' +00/£00-AW3 Apmis
uio4 ejrqg duind
<« ) ) @ & P ) ) F 3




A e

€

h8ELh [os0L b [9bb 99 31 | 91 )
“BT'S [sbad b |9 LY [hoel| 8T | ¢ | ¢ | ¢
SUTS|Wb H | eseZll WL | ) | ™ | ° U0'9% |whtgL | b I
_ B9 By "Aeids dung °*q| | WBY "Aeids dng "q|
uﬁm.vﬁwmo.m LS [MIRL | o2 Sl € N
8518’5 BSLO'S | hIl3L |¢ul o2 | S'LL | R | E | | €
obee's ULk [E6C08 | hobzs | SR wl | 7 bbT-¢y, b1 90) bl I
— _ Bsi y91 ‘Aeads dwing 3 Bo) us) ’Auads dwing -5
TESRh [o2h2h [hob 28 Psa-h8 | hi | &) | ¢ :
1k 212 h |ag h8 [hht L oo | & | ¢ | , ¢
habh | sSbih | hhe'ed [LLE ] S5 A ' 2990} {153710! S bl | ¢
. ; wie Jybp “Aeids duing g e by ’Awads duing ‘g
N.?.NI: PUh [LNLY |Zhh b 9l ,.o: € :
LS§Sh gt h [abhy | niesy| Sl AN | ¢ ¢
hhibh |89 | 1ILE | 20| g | S'¢ | T 198201 | 925750l Wl T
By Joue | (B) ai0jeq | (B) J5ue ) 210j5q | 9DeJBAGd | (wd). | ‘ou {6y 5ue | (6) %4033 | _ {ud) "ou
JjpRuisoq | JaBwisog | Jauleguod | Jouteuod | pnydoy | upys wouy | jewy Joupeguo) | Jaulequod | njJoy | upis woy | jeuy
sdwnd'oN | souelsig : o sdwndoN | sousig
- wiv yoi "Auids duing V| Ww Yo 'Awids dwing 'V
fidwies duind ‘11 uopwnddy eopdeid 1
, i 27 1 mameubis JOpIodRd €I9a 2A usquinu ..,.qu:m
oSy or /ilg  tewmu Jepiodes mEd g“oﬁn: pe[qng
2002 ‘t70 h7 @eq
¥00/€00-aN3 Apms.
w04 eyeqg dung
o ) @ P @ P D &P




539 g3z 9 [oh S0l esela | U | L | °© 3
(SIh9 |obse g [ £5€°bol [ o) T g | ¢ | E
s(u9 | £950°9 |awou [sotii | D g |° AN S SR bl
. N B 3yBus Keads duing 'q Bo) 3By /Auids dwng ‘g
TR VR ) TN KCICTY N i
20LS Y| SLI S 9| 101 U] [920°¢)) ol h | ¢ 1
££559 | s9sh9|Mnotilfieowll| o) | S | ° 529 811 [985°k)) 3 |t
. , —Baj o] 'Aeads duing *) — —Ba] Yoi "Aeids duing 5|
2200°S |bibb Y | t00" b1t [295°h1) 9 ¢ |t | E
32l [b820 'S [295°bh [Ta ST L b | L ¢
2675|911 'S [ St S [LEL S 9 h ' 285 b1} [ ot 2 L |7
, wie b Aeads duing °g e 4By ‘Keids duind ‘@
\o_n__p.ou g9g0°5 [ECsi [bLe9y S S € A
[zste'h |€c88 b {LLEIN LAt | D 2 | ¢ b i
1LSSh | Lhseh |CREIN [T99 LY 9 L | csiotl o1t S S '
—{ByJoue | (b)ai0q | (B) Joge | (B) 910j3q | obessAco | (ud) “ou [BYy1eye [1BYs0eq | obemad (T9)) "ou
Jaatuisog | se3pwisog | Jeuejuon | Jeurryuod g 203 | upjs woy | jeur Jaujequon | Jeueauo) 1In3 Joy upis woy | reuy
- | sdwnd-oN | dumsig | - sdwnd-oN | souesig
uLe Yoy “Avads dung Y| wIe o) "Aeads duing 'y
Bujdwes duing 1T GORES}ddY 9oREId T
.’I.I\V\.\b\ ™ :eumeubls J9pJ0des wIRg . \.Ng\m.Ml :IequIny PRfqNs
moSmyvyeal ;S IPWBU JIPI0DSS TN , PwIey PIfqns
. aoo2 .+0° £ 9jeq
v00/€00-QW3 APMS
uiog e3eg dung
@ <P @ & & p ) D y




Los ol assoo[agya| bhnb] hI | 21 [ € ¢
ass7 (8858 S bhhl | cotsk| N )| T ¢
2551°9 | £16L5 |oot sk |TEL'SL| G 2\ ¥ 19¢'67) | h&t'lu 2| b | P
— Boj bt ’Aeads dung 'q 69] 3yby4 Aeads duing *g
081) 9 |tbss s fzeb sk |2l L), ki )| €
23Ls: s [T99e S [2LbLb (2b7°LL | 4 ) 2 | ¢ 4
05026 | £9/5°S |[2?bb | 91€710] h Zi | 7 REL 121 | 80 gs) hi ol | ¢
A Bo| ya| ‘Aeids duind D ~Boy Yoj ‘Aeids duing D
[81Lh [ 8259 b [95L 51 [0t L] M L ] ¢ €
ShSLh [b106Sh [See Ll [9L8°81) I 8 z ¢
2159°h | L7bk [2880 [bizon | SBT3 [ 7 ole'ogl [ThL Tg] ol T 1 |7
uie b Aeads duing g wiie 3yBis 7Aeads duing g
5789°h |shipk [bLz oz} [8h 872 1 o) | F €
CLSS'h | £s92°H|%h8 12l obs €T3 ) al | ¢ ¢
Coshh | ObS’h [E15 g7) [9TE ST 1) alT L) | $eaTcel| ) & T
(6) saye (b) a40joq (b) soye | (b) atojoq | abesorod (wo) ‘ou (6) 3oye | (D) s10j9q | abetonod {wd) ‘ou
Jajpwisoq | Je3dwisoq | Jauleuod | Jsuieuod inj Jo3 | upjs wioyy | jedy Jauiequo) | Jauiejuo) g 10y upis wouy | e
sdwnd*oN | adueisiq sdwnd'oN | souelsig
wae Yo ’Aeads AE_E Y wiie 39| ‘Aesds duing *y
— Bupdwes duingd "IY uopeo)ddy sonoead T
’V\\\K —7rv77 :9JnjeuBys 4apia0dal ejeq A :Joquinu aigng
woSimge " )/ )¢ Pweu Japioddl weq ieweu Poafqns
900z “P9°479 T :9jeq i
¥00/€00-aW3 Apms
w.iog eyeq dwung
@ @ @ @ @ & Y P



